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Hp kim nh!mpARXCIR2 nlh™t mh L ¥dlS¢aiNedo t i
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c §ch [kthi®c ticedyg achity t hX¥mh ph
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nghi Jhngqul§ fut rifacdhctivicahp kim nh'm ADC
phtu tho glb&htnmphsnh |

-Nghi un xd&lkchll, ¢! ng @pglgc hb, & g [miblo kh[
ntnlg h¥mhkihm nht!m ABPCEZfuv@ed8p tc2nh v~
ntng ngcadnphyn.
3.inh® nghu °n c

-Vdliulachn nghi:Em kim nhtm ADC12

-VQc §c t'k®mg mychh &:n ¢

luch &n ttrungungBic“mwhéggecrhggmh c¢c- | i °
tigu§ t ¢ebrilkth a/lvichohp ki m nh!:fmgADP@EAhnlg p
m&ng nghgiugn gtrvdmh n fing bhBti}F Ic - fng'blagh m
ph€hng ply8pEP®p bc h
4.PFm vi nahi°n ¢

-Tenhw | T/JvRhiuryg thgh3 nmg.b&§n |



-Nghi ° nu cc Bg a hqu § Fut rifonghc thohp ki m nh't
ADC12bag ph€ehng ph8p m8ng nghi °ng.

-Nghi unqga§ MXb¥ chctivilpthp Ri m nhtm AI
bng ph€ehng ph8&8p m8§ng nghi °ng.

-Nghi U hc mg€amtst ht nog! reg :mhigh tcb h3 nh
(Trung, th i giangi nhi t(tg nni),fc . Fu @vJhqgb § tbr 3hmhn h  x !
bi/hvdli uADC12 trtthg t h8ig. b&n |
5. Ph€ehng ph8gphivincé ng c

-Kithpnghi &,03 oMlhli /& h wye nghim Vithi/tIdo m i
| i ° giah c 8tchbhg?! rsg tnrgohng quX$ bt rcBa hv cht
trong g8&8hitmnBhnh t

-Ctngnghi @:n c

+H th ngthifb, k h¥idmggw = Jbiod t ph, ngmt h?2
Gia claobgm8p Gia cinghS8mpgnl tCh2 tdagti, pt
nghi mNhi tluy n,b m? ndlVu v~ CivadungiKhoa €h kt
vinK:thud Qu©npls inigl ,CHI r un‘gng,tVigam Qron gl @ gt
T ng ¢ c CNQP.

+Sdng ph<€ehng Yhtth&mghignuWp hhéon " bg?heh v " t
x §enhbh “fg€a cBtEcyng Lhhghmu§ Jridhegn hvillib ic h
| “@g §n phn.

6.h nghoackhoal hatgnhoa t h

h nghoac khoa h

ludh &§n Lrch xd&@Bdnly gc& ¢8&c thhgogngh
LY%c tr°n m8ng [Mmdhimg@ag ,c hpitmcn® nth2 cthh * n
chctvi . n« _ ulghidfg@acc8c thhggrmhgmht (nh
Lt h¥@m hlfu t®pigangihnhit YJh Lc h_a 2ot _ad?pnh ¢

ki m ngtkhitthh 3 nimgchi§in ¢ - Ygphrcip. @ c § 6 Kk



qut hu cl€©gfnp hphinnvict hnghu o cgbnhhnh b
Ingchohp kim nhtm ADC12.

h nghotih t h

-Kh?n g’ nhikin £ n dttoe Alc€ ¢ § d cdh-i Uiy phreith \di
chll “hmg€tt hp kim nht!fg ADCA@b byhnmg. b&n |

-Ph€©hng p/hb8npg hvi“d nchg dtngtrongtb h 3 nihg b §n
c8§cp hkim kh§c.

-Cho ph®p t ©rerdqhscrhoh qu&Xbt éhrchipc h u
kimADC12bfag ph€hng ph8p m8ng nghi °ng.

-C8§8diqithu ‘lc€c ho, aphn®pc §lc "t hhgdlbghs3 nh
b § mngkhichjth ¢ § djt chipi ktiim nhtm ADC12.
7. C8c L - incgalugh p8 nm

-n« 8mpg dt h"nh c¢c!mg tpHHeon gn§mMHES ppohhtii °
ADC1 2 hHic -t Folpduvd kB @h pthpléhotb h3 nmg.b§n |

-n« Jrlpi ‘lc€ ph€ehn’g tgrudynshphhthtcca k2 ¢ h
t heeht v$ hAnthggd bt "iihp kim nhtm ADC12
t ht ng! ,wg nighi.- t Q@ aohiii m&ng, g-c¢c nghi °®

-n« Jildi’lcephehngqutcrad cWch It €ngaftph t 2 1
kim ADC12phthuc v~ o c8axt! nd traghya § bt h3mh tb ¢
Ilng xAk¢ Iih oachm ®ph'icrt on gsprhddp WK © yngduy
tr3mhhinh ce§c: chi nchptdlBm gk iph n "y .
8.B gccaludn 8&n

B ccluh &§n"mawmsfoy ph2nh sau:

M Lfu

Ch€ehngnguan@ * ng thgh3 ntmg b&§n |

Ch€hng “21 ®g®bugh® %dh b i

Ch€ehnChpwqL:f ch ctjvichohp ki m nh!RgAR@Eh b
ph8ngng ngphiprung k

ChehnNgg hdi:un qa 8®pt [iycd hio gn |



Kiflush c hunaggv p Nig®&Iludhr i8 n
T " | utham kifo
Ph I c



Chehng 1
T "NGQUANV/JCDMKNGH TYyO HCBEN. NG
1.1.Ct ng taog hh3 nhngb§&n |
1. 1. 1. MKhiLGmMIC! ngonchF nWmgb8n |

Qu&é§ tr 3 kblgallp kingxylta trong mt khang nhit | K u
hth, trong khgng nhit . IL- hai ‘pnhitth pha fargg vt ch,pch a
iu khitrthlg: t h 8iig.b 8nr olng qlbPHitt nn pdh 1 n g
chatronghp ki mnig§rdie |phnphaehf, ttng cl °n.
14, phfn t r t.mggnlaaond hp ki mndg&in llphfn pha)ng
f, giim  [50], [59], [63].

Cing tshghB &mgtla t H° nt 2Ln W (thidstoopypgia
hpkim trthg t h §n g ,b $&uH hi nhtrong khdng nhit  di a
Lhgrh v nglngcahp ki m,L khhti [ Bghchvitc L
cb(9)[63],[86]1. Do L - ¢ tdn ghBnSyiingl &% e mrhit © p h €hng
ph&p httunglgiangia L Y%c [64,[86]fCT ng n g ~ dde
euWida clndguegh” ‘ol mgUmihgchll & ¢ §8'cc n h €
LWhga ¢ hSémgl¥ecc® ng tig 3 nmgcbhSon pith ®pa tc § «

chitt} ¢ - Umgpmdith,d ¢ h“ng@lhroldit | 7 pbdBcc b
t h” pdgvm c h tT2rmom gcgod tmgtlim ¢ - . ngoonlg €t
rvxp | 'Tm gh .aehnth ¢ hXmh cgmtb nghnh b ¢

| ngkhdophcl & @i nSowi c!ng nngh ntb nlgdhnh b !
Ingth r a dj8d ochittithicdhvit r mh@hgthl h3 nh
hcgachitittth h3 nh, c@abdngiihinie3gy hm[30K[97].C* n g
nghttd hB &mng L echlh® mi nihgultréngmts | ond v
ngdngn hke ng khtvig Lv8Iin gtllicth ¥ rffomdr n'gp” nh

1 thgvihh t H6B]ng



Hp ki mL@&hglanit Jitrh g t h &gl ‘& §inh htin h €
trongl b3 nhpkimcl--Wt®ocdb v~ d®poy B1].

H3 nhTréh.g t h 8ngg¢ah§n kli m[6hlh ! m
T2 nhi cxh¥hagakdiliub§nng "¢ €phB8 UL htiiibm b

D.Spenser khinh hgbuhfrh "wgddt n-ng trong
L Vac.isi®@gdca Gi $MoC.Be®ingsHMTnt m 139]7 1
Spenset. « dsngh pkimSn15%Pbt r ong mughi MBWEBhn gi §
I nhtgcahp ki m khtomltphnlb®argg cl8dcnhg sm&y L o
nh t ki quay.Spensep h §'tn rahfag khi dai t r Y4c  n Bgn<hy ¢ ©
trong quly mbor 3Hnptkimk k u L Fomgt phfnn h €n gh tL
c ah pkimvwathegp(h 3 nd). 1

T8§cllgtih hTohnhtcgahpkimSnl5%Pbn, nhtph
thuc M pfnphath t r @kigkhily | _ic9 inthitb L o, nf t
kiW quay. K} quich' rarqag,t r o ki n ik h * n dy, lep kimt A un g
I'Hb bb Fulthwhi n | BQhkhit phFfnphaegakhdng 0, 2HEA%W.ng L
Nh€ng trong ku§g B rkihiohd A pthnkgi ni LHev il t ng
t phfn phaeh khdng 0,4, nhtgakimlodvéthgp (nh<€ tr °n h
Nh- m ngthéhdmmghen "n€ L -  thdy " doat <h c t]vi
trongh pkimt r ong g u § HotNrh3enbil},¢lrtonngg Ldim §Hotlr 3 n
khlng B, phakbhuh3 nHh chatJjwidchg nh8&nh c¢cOy (
1.33) nAn trong pha Ing.V. i t Bgkhuly t r o n g k/ptinh§s€thur 2 n h
L ‘&t ch ct]Jvidthg duthay thjchot ch ct/Jlvidth g n h Smht@AMc ©y



3

hin tr°nbhénkuwi. S8 ng§&@alm " rlgggovi dh3 nh
cul'ngQhihn v~ dohtthgh & h mbtcahpkimthe tt
thuhfi cho du&haxnféihhit t i

7 1T T T _ To I 1T
Ngudi lién tuc

61— i -
Vo
Pudng cong do
5L nhotométtoe { o i
do cat khong
thay doi |
4 — —

3 — 0 7 —
Chiéu tang cua ? o
toc do cat
2 ! .
Piém biéu
hj’én do cung
- néu khéng g N .

Do nhét biéu kién (Pas)

—_

o 02 04 06 08
Ty phén pha ran

H3 n B.n 1nh tbiMki/n v phfntpha eh ¢ a h p kim Sn-15%Pb
Lekhy c 8w tbb kh&c nhau tif6a]d8p. qusg |
Nhchrafmquantrongca ph@t nME.Fl e mi nggs Lv« ¢
ti/h h " nAghim&?! ng tight3 nmgtbr§nn lquy ng c?t
vi hai ph<€hn g p h gp vc h2Lnihd30)x"Yacl Yhbci | €u

ey

03¢

H3 nB.Sa. s"&hatJvinh § n ha) c @&y d( (b)
Vihp kim nhe2m A356
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1.12._ u, teh@cvac® ngMmogths3 nNgb §n |

Nhng ®h dh2anhcicn §nngéovyi ph€ehngv phs§gp
ph€hng p&8Akinson[dhchr a nh€ sau:
a)C8c Omwal ic?! nvy o n gk ing:l

-Hiugqu'vOmtb  n £ nggh g € i° mgidni@t” nhit  thgY h hn
sovinhit  dgianhit trong ph€hng ph8§p L Y%c

-Lctth h3nhhhnmmhsophk€hndg. phgp d

-T'c . §nxudichity t €hngi L Ee¥ebodp hlhn

-n fldd" " ng v o tr déghll @iy Kthacbwn” L
ng - tgh Y «hhio Ctnhcaoch(Baognd phfn t h 'nngh) nv ~
c- TMkbnmgdng c¢ hop ck8 cmbhp nhittao.

-M rakhfn Lt nrgdn g c hdli cl&rcuphitruythng té~
h3nBetliv c -t mhindgycagchinaghth nh€. ngh Ppd d
iud k% - h#t3andy ®&c phieehhdg mMath §gp u y

-T chetlvilngntl, mn gi Y%p ngck8ncg tkea thda ctn

-Khdophec ‘tln 'h€® co ng-Hockbi pth ®p¥gmnH g
c h 2 n Hneaxngtshape formingpilm c¢c 8§« W€ a tptheg R
vdygiilm gi 8§ th” " nhktliv ti°u hao v

-Chil °~ hg®QmHut' t  cwmltt dti/p.

-C- W hchmtpifnhp kim ngay td omBpaghl u §
c §c h t@alndchathp chl
byNhic @hi c hvanhc *coMp hngls au:

-Gi 8§ th fuh vpldcictal® m nguy Xrbfachemg chi

-Kh - Whk is o §tt, Arihiitechpha)hg trongbgtgnnthr 3

-Nh@s L', ji htregab :htnk caqQi hthBcso?! ng
truyQ th ng.
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113.C8c ci'wmMeo mdI@ hngl

Cing thhghB §ldmg Ikjhpgact ng thdih tr Y%c pt
“trthg t h&nig beghnetfvidthgdu v ° cilbgh@ghi g
caclng tipghB &mgll . khpgahaqug mniE€hmh c
v ocve- hayclk’hm nigpum&un g | ikt  W'ehgrch
'W h u ci Kt if clt ct/Jvidthghoathn h<€ tr °n ‘hi3 ntha 1c -
thwe hi a cibhghh§ mmg | " m hhie [8)aum

Chu trinh xtic biél} CT Iwu biél}

._._._T_._T'
-
b Vung ban long
5o l
A e S A e R T
Cau
B

Thoi gian
H3 nWSh.cl§c chu ,ngi88nh bg&n |

Chu t r 3Mm@@hixerdutes)iay ¢ n g = tthy hh»® ¥ din, ¥Qch
bln c!ng ymig3, cb@h B6]:s au

-Bec 1 | i ffvicghwalmp HEFu v " o Qc -d "d hgiv ™t
| “@gt h 2hph p R icli c U]vidthg du hdb ¢ Fn tkrhg Wi 'Hlu y
t h " Bhb dukhi gia nhit Ifn hai

-B€ec 2 ki 3agb§nfnnd an Jrpdnt! ik §inn giwidb
ratth g t h 8gchdvd i u. |

-Bec 3Wb!l h3nMbixdhic8dnhg sk huln v~ m8y

LeuPhiti"cthSnbt chctlvi .¢De Wt®thchin
bag nhiy  p h €h nnge p B &p /h,IL @mhunbkim I |, ng Spray
forming),c § ¢ p h€hi gy hithogop p h'ic bih B4 nguyi, v.v..
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Chu t r 3Mm(Rhedroutas)hbaiy c ! thg Misg@dh,Ibi c® ng
nghtdh tr ungchwibdgtrdvg tth&icgkd mh m@tntrthg
t h8nig lvywinc-hatyp v~ o Tkhownmign .chu tr3ndh n"
| * m _ impkimxung _ichi@t  ©L'a gholl \4 thud ng fitrthg
t h §td (SlsrryonDemandi SoD) L ‘& h 3 "nhht ct'hn g nn'gyhi ° n
quavicchobt chcgawdliuvit phfnphalng phtath
c8§ch_d(ingrayt trong g ot rqutshh this $nmngrd g u
H3 fqihminhhélca hai thiiethahfmht r ° 5. T8 n h
thuc Vv "pfnphaln g réh’g tb & Buicla p hdthgl ng haydthg
rda Wihon ki§c ph@®hrmgm@hs§put

Pong dac Phoivoito Phoi da bién dang nguodi

chirc cau hoa

— B8
o}
° |

(o] (o]
of|E=A o
o . o

7 (o]

Thiét bi dic gl b
lwu l;ién o
khuay trong O
qua trinh
dong dac

OEZZzZZ]
Trang thai ban long Trang thai ban long
o 0 ) O L l l
S — | B L] L]
Puc lwu bién Puc xuc bién Dap xtc bién

H3 nB.Sh .nits ph<€hngtthp thE i ng |
ThiTb L %c Un&udnbg ph€ehngy ph8end& hgug§ t
LFonh3mp h © mhinch ¢ n h §,ithi oh ©dgthg du cho phadh trong
hnhprdalng,l " m phti c ho q/npg (I Rheatdstind) Yac |
Phitfrtthg t hgnig b H3nh ngay tlk@ujgbiqu§
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Trong qlu¥gc tdfA@mMhixdcasting) p ht'icchidkb L €
chc (& dhlg ph€ehng pkhg pt Mdc dhEw gidi L€
nhitlfn Zhtdh g t h 8nig be&m®bl hBugb ! ng Lreh

Trong qup§ obVh @rThixofdrging)h p k i~ mbih déhg
ngui ( @rmeh hbn hl, igefmttbdl t Bbalm hh k ®icli™ i
tr¥%c n”yJhnkihi ttha ek pkins€d d "~ n@tinkld WL
tb t hBinth &&aytithc v'h. K nhitl, b § nng,ldl t E&t%c h
mn v hgtllcdo Kptinh IdsEStr t h ™ n h rea&g dru, mn trong

hnhprdal ng
Ctng toghh3mQhthng uy-_chd&2cin ch?2nh
-Clithin ¢ h_asphpn(on heoS&pchdl | i ° mhki m,

| “mafitlchctlvi "t - cho casnphg)n h

- T h3'whngh@vi  hdhngh vd  _kc?2 gy Fuut kce€

Trongtth hX %ot NG cha nht g Unrghchc
dhgduc - k2 cih (tkie@ ke hidt¢ci-@0 gaphadectr ong ph?
“bechvgbt chctvi[50],[102]. T ' v™ h3 nhphadn®i c
thuc v @ymthi nh€ng_ thiné ngcebh hs3nMgo~ i 1
trong ddm§hxMmdhpbditts hRBmthng | “im ht3guy tlh §
hoSapbaeh.Dowyy mc ti °yachpd @bt JIuydnthnng | °
cfithin c h_dafpnhkicm ( tthepn kkhizm) cl« khtng
trong c&mngh3nnghh. k &t€b bhiéhnofn Lfm blo | EWh p
kimc - Wit@ £l ., ng kil u tpharde, phalngl nglQ tc L
®p t Ehhig khicbphcs co ma@ahpkimxyratonggu§ t r 3 n
L1 nkp LU

TrongpHMm vi ngluth® n&nc ttr utthg h3 mohh Xivac b
n-c - Wibhachitif c¢- ¢ h Trightyv id ato c v]vi dthg du
t rong, thW 2 fnhpbXs.
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12.C8c p h€hn g pth dpct/jeikdung du

T chcdu heofBh "Mmg@anfrn g/pl t 2Edh hx Bacab p h |
b8§magl. dymicvli2chackZ3aohpboebnbg chbo 8§ chu
ra - dc@®hlchctviccu h'on§gQUH3 nt6thahinhai chu t
X Yac/h bv ™ JAv@u ch8ic thghabt dhetvljvi kh 2] nhau

Chu trinh Chu trinh xiic bién Chu trinh xiic bién
lru bien stir dung phoi duogc str dung phoi duge
chuan bi t6 chire tir chuan bj t6 chire
trang thai long tir trang thai ran

Nhiét do

Xur ly hop
kim ¢ trang
thai long

Puc

Tao hinh Tao hinh

Tao hinh

Két tinh lai Puong dac  DPuodng long

Bién dang

Phoi , 4 Phoi
Thanh phAm cauhoa  Thanhpham dic

Thoi gian
H3 nB.Sh .nhit dthi gi an hai Jjchw' fHr€uwmhb ix
sdng pheédcuglb€chct trthg tdh §Vthgt trigRl] |
Theot “‘iu[6l]t §c p h<€hnXb p bhScrhiat i n hY h ai
ch2 n#th nhtHbgm c8&8c phe€hogsgp i & ic af ch ct]
vixfy ra trong My 8 kthe hmghg Litadmiy t XCHitg, &b i
vdliu b m Ice BEnh t h ' (nch§ ch apyh ®Hrtggp h § p
s dngvitigqnf Rhee) hotb ‘lt €l " mtritekh g tdh §v "cr L €
gianhitld _tckhi@d h 3 mngt@st Thixo-). Lodth haigm c §c¢
p h€hn gt rpohnsgpc gianhit Jplirh gt h 8ngl -briEaqr yaguan
trong vi cbi/n “illl it ch c tvi.
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1.2.1. Chi n brtYchoctAvitphipkimettng t h8idyn.- ng <ch

Ph€hng pmn&p gtiBc EEr SprihBnhthch]s ph §W t r i
catchc nh8nhon®yqu §hutThed[6llhh ¢ 8§ o gp K €hn g
n"y Wetbhia | " m ba d,ng ch2nh nhe€e s

-C8pgh€ehng p&$§p nghfpdthgecds trong qug t
L. Bi/h dchgeds cW etttbrabic 8§c ph€ehnly Eh8p ki
khuby ¢ &[33h khusy "Bt [90], s i [53), v.@m

-C8c ph<€ehngcph§gchhby}g ttzmahy t hfanh p
cahp kWrmh dcftc®@chimn Vigtrlen hpeh €hn ¢SiBpy § p
phehn g pnh 8hpoi FB286], v.v..

-Ph€hng ‘@b 8mgmtsiL@kin | " m ntghy Whu h
L&tfchcdu mohgh€hng ph&p [BEnghehhip° pH §
kimlod |, ng[92], ph€hng (M358 p pHi€haghfip h Big® L Yac
| ng[103]v.v..Haycfu h'ocBctfilvi nh § falg «@yrbtg il
b § nn gl t hprtrony mhkhang th i gian nill “ni TH i gian gi nhi t
cfnthifph thuc v~ " o _k¥%athchtch€h § it lephctluyc, o/ ~
tc L"m inTHu ra qug Hviteh L mn g gbhin
thucléc nh8&nmthad®lyi ncho qfw§ h'bdixtlh c
vikhinungtr IYtrtthg t h8ng b&n |
1.22. Chic n brtYchoctAvitp hipkimettng tah 8§i

Pheprh§p n “gf dhiccfuhlo& trongpqgki€mt E €n
gianhit Jniih g t h 8ng.Db §dbk |t rathpkim* trh g tdh §i r
bafuriiquanfrngv3 n-nd/Blk gl 8§ fut rkfamthgct h8i b
|l ng.CT ntpo[@1]c§ ¢ ph€©hng pM&p pnh'gn ctlsatnhh b

+Phehnguymki®@ptVicnahcHyldbtmn | ~“rmtst
hp ki mtc i -mhfy ckhh § ¢ ke gUf ch ctjvicFu h o §
t r o ki nlgianhit t Ap.ch h
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+P h€hn gbijpdhg: ¢ p kim b bi/h d¢hg d®  ter & hdgial €
nhit /plirh g it hh88gnN/m cL, bi/hdth g, |lh,s mnho§ @ §c h
xXfy ra tr okgytinlgld. 8 Wit r®3nnhh cho ph€hng pt
( k2 ¢th rholly bRagdih dhg)[86],c 8§ ¢ p h €hMmagthgnbu§ p b i
s d ngtrongSIMAH [Krmgeoh: ¢ §c p h Srngtruynthéng b i
(®ply chedgn,vdv. . ), c/Bdh e hmehn@p Ipghusap kb°i
gt kh¥pdir -k hiing Bmodic,h ® Bt cbungkkhu!n Kk
hotb c8§c ph@hmpga pmiEeh khdhgtr8@thmig VI~ b
dth g metq2a]. | i

+Ph€hng ph8p JJ Ycjic®pxomoldingEbi[ 8] : nO©y
mtngdd!l L'ivithuang 66t hi xo066. Thitxognoy di m:
L&t h€hW g hmec§ "wiic a oivi ¢ ®kimrhage. H p kim
mag’* dth g Wi@ nl €a tv v® timcgiddirc tBral - ng
g-ptpfnntngngdWa™ m n- ng cBethygi T miSng P §n
k/th pv ih th nggianhit WEbrat ch ctJvidthgcfu,vdliu sau L -
Le®prctfp v o khut!n.
13.C8ph€ehng UYphlBPpnhhx Y%c bi

Nh€ L« twohgnphclld3,y c8c ph @®hnrhg nphin Spvact
‘“mt kHrha Hicl@da toa&®o cindg hyhhthng uy
L@ nttby chWhio s &hhhg@a cBoehs t €hbhg t
chjttbbla g <c8&8c p ht@HhmiuyittlErpg v phSebng ¢
h3nh JR %ao[10p[O1].

Tdh h3 nh Jhixofdoming) | ~  tthud ng ¢ hu n\gh d'§ ¢
ph€ehng%p h8& m Hhbadge: Lb¥ic  Aishixodasting, ddp x Yac
bi/h (thixoforging) c8n/npxYct hbxor oflyl i ngfh, biP®]
(thixoextrusion) L ¥%c  @pli °xr@tixomolding, v.v.. n Wh chung
t rong ph®ehnhg npbih S&pYipyh Bl X htuch ctvi, L ‘&
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nung WMtshg [t h 8igyv b 8smgmt trong c8cdb ph-el
h 3 trdyQr th ng.

a)Dopx Yactn b i

Ddox Yac/n b, tphhihg phB8&8pr 8 n pddehrnagn o hk&pu
k2n PhciHiglla® c &@c krhul'm Wb I €hlh phyncsi
c¥%nfgr.ong phehng . pthpdfppha/nyy @p EiHhy8OT
50%)t hreg "¢sed ng. Ph€ehn yuldpra grphde - c - ALy
t h” nh ihokba yc 8l0F cd+i GBI h m

b)n Yax Yactn b i

nY%.c xpich rfg@®t phti fb arkh gl tdn 8§V~ rd « L -
chiibt chc tcr ® hda nmBmtdh d t higig PhbiSitthg t h §i
b&nng ‘cchcet]vidhgdu. i ¥4 L ©yi ng T 2ogt phfn pha
Ilng "¢€h3nh t hicao@Oitea®®lg L

n¥c xXpscl bi ph€eHn dfup bt 8Q@htbk v h @Hmong m
ctng tbghs3nmgb§mMuly nmgihhcehvOndglon nchung p h
v™ chngthdhao tI[mM m 2dikbranlcca L Yc /hxdngth di]
si'n xuHi [86].

c)C8n xMuc Dbi

Trong qcu§n tihghixdioling), plLhe gianhitt itrthg
t h8i, np\Bit chcvlviddhgdu,L'i quagikihaetrch ¢ 8n qué
n g €chiQ nhauttb radih p kim. C§ nt b H 8g(Semisolid Powder
Rolling-SSPRL. ‘& _ngdng trongpcHYmppenahin h g
Lesdngtronghndgnmg [A7]l tr

d £ p dyexhvach b i

Khi @®p xdjcthioextrusion, plth&gianhittitrthg t h §i
b § mg,{ ch ct]vidthgefu, L ‘& ®pt rvo'nog | . Thixgextkubian! n
c mts €u Wisbvi ph<€hnghlyp hg& m glgt Mm@ @ i/nl €u
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cavd lifu caol,c td8 p hthgph v “itht dng ¢ d "~ | hhn.
Thixoextrusiont hreg “d¢sed n gWd hEm hk ihm n h/hdadhgk h -
s dngtrongng”  nh c¢cpng[36hghi
14.T3nh h3nhu nagthri¢glon dgh 8§ hngl
141.C8 c anhg n g buict? mthec ° Agiait h

KWt khi M. CFlemingsp h §'tnr i L ¥Ydh, v “&funtbngn £ m
1971[30], nhiQuth nghim c® ngpvmghiai >x%Hhah bw s Fiheu |
I « "~ dthechin Trliqua50n t mg hi 8,ph 8 W, ctt mig tbg h 3 nh
b&nngllangc bgflng ng~  yngc rreg rt r qnsgl @yl n g
c8c nghwQé¢nng tibgmB &g khinggi agl21L ng
[42], [43], [51], [65], [78], [82]C&8 c nghth° nt raung . thdple'o he
nghi@nl B ttiynuhgdhg[78c
a)yNghioun| ¢A:t huy

C8&§c nghilen} tch d§ nvOb ng t ©p tmluonngh v
vVvcsau [/B]Oy

LT titcwhd cfu:Ng hi °un Ic/ptéhlucjut h pkimn - n g
chly,hthchjvi cttbt chc nh&nh c¢c©y tr Bng pdnes tnr
f chc nhg&nh @yn ‘yquia® birhikigudnghi én c
[86]. Theo[60] khubtttb ral’n gQill h o'§ , tiohgk i m n [yn g gci hp
qus§ tfu 3 mfiy§adkeot ~iu[82] cho rag,t ch ctJvidthgcfu | ~
m? h3 nh' ntgk rcch 2 thrp@im Ir nogn ggq u B trongdl @ ki n's
t ©nfminv t ¢ L "~ mgy i chdn.

-L T  ¢Fh ulyuT hkeio " u[78]i[82]),[86]chorra g k hd o -
t § cngipkimb § nn gl _ngx | ‘€uh, it £ g, &bl nhtga
hp ki mnggBmnhdnhy © s alti L ginmg nktir nhtgah p
kimb § pngph thuc wco B KJpqu th cnghimc I n grafmh
hehggat chctlvi/nlhgx | €uhgahp ki mnb§n/ FHuc h
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bih ‘lc€eph©n R 2thoali quByit pHinmphalig nigh &c
nhau[86].

-LT #ihlalghol .d € SHicasMd li ubipdthgt r ong qu §
L't nkp 1 €sipcacthi g iQaPplngbiQu § t r 3koh vih! g
dchgdo x[y rragthli. M ts nghi @lh&c t r 3tn hiu[18],(§6]
trongl - phehmyglct8tchhshilguy ° nchokgiu® t r 3hHbh L2
d€@ 1I8&p cao v~ quS8chtct]¥ hhdc@udh ho§ t

LT titbihydhgdohp ki mnpB/mdhgd® trong g
tr3nhhlldesit sao. Qudhg rr oyh pl@®n t 2 ¢
ti/f trongt "~ 'iu[78],i[89]thWhi nm it €hng .auaid ngi vi ( lc|u
bin ) " \wh c tAvi.

b)N g h i ouong d\ng

Hin nay, c&eQchaqglyithbghe nmgwiph!i We - t
t §i/JlLahgcnii@ nh" rug hgivcamn oy €hm, nhed c §c  p 't
ph8p L Ysemisdlid rhedcastingSSR)[114],[117] ph<€hng ph &
blng enthal py xo08y (swirl eSEEDM3al py
p h€hn g, cp hkg2ng (gasinduced semisolidGISS)[27]. C8gc
dngxwdlhin® ¢c h©u :Awuh<€nwy/uc hl TrungQuc, nhg |~
lc cltaga§ ph&wWhthhiEg aSPv I & ch ng minh #
hinghguctJvOb § ngH ThXnQuyh v~ o t h8&8ng 9hntm
nay, cihghtgmgb&r It hQmabh tchi@hgigvcfi8c s
pmhp kim nh*m A355, A356,,hARmMBagiA3 1!
AZ61,AZ80,AZ 91D v [B9AME&Bai chu HmBEEnh & Mo
t r3nh/p56Rys6lbCE ¢ p h€hnby Mp3hrghm gkt 8cn- . hg u  h
t h€ehHg dmg ph<€htby hp3hn8hp cdinrgg t1h'€ Inekc b §
[72],[82], [115] Ng hi_Uunnggdn g t Aol ivQbts8hnngtdh t rung v
bal g nds av@y L

-Nghi uncé nglonpgh?ti: Cgtep ntgrhuin°gnh vc™
culnh ‘fmg€a c8c thagdmighimGBhL qu § fut rh%ongh tc
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chctlviv ™ i t €@u ho 8 w© §[gl], 30],148]cC &8s * h'gc isn g
nghti ©u trongXbp8ttbgbphe€bhy ph&p m§
cl ngcnhi@ nh~ rug hgiucaff6l.c © m

-Nghi_uncéné¢gbnlghnh: C&téd nghindgh pd8&t
clng tihg MBPWHhrachitif ¢ - tng,h shdXmhitl n,h3 nh
dthgphcth , hlo " nnsfntpi¥xn caodi vEu tho8& c8&ngt h
nghntrong ad@0],{72].3 nh

+H3 nAl "Ltehitis dngtrongthlib vin t hit'a ]t
bgc ! ng Ln/gch Up€uh ptkim AISi6Cu25¢a h«ng Compt €
(Thy Wditrong L - J&BEx[mhbld™ yhit hhig®i mm,u
chiu cao | ““cdiln tm.y Mihg in @pntrny g €kg
t 36kgxing26kgt tng dinhitchitifv [Mgdo ch t2nh
h3 nthgpdcth b Eufse].L

H3 n @A CHiti/Ttrongthitb vin t land «ng Co[@8pt echA

+Haichit!t} tr ongl @enptibt Al:8%Sit heo ph<€ehng
Rheometd™ ,h3 nh 1. g#nnhitl ‘@tttd h3Rnd WoRwi Yp
gilfm . 1d "tyh "tnlemmxing 0, 9 thhmc ¢ cypi®a dPF ng |
theo,gimtr n g g &7 kgsovi phe€hrtg tp3hrlp Uttr €t ng |
dnhitt 1 0 Gh1BOW/mKY, tinnhitkthp v TcRFO 3 ndb), 1.
gifm W "tyh "tnlh, G 11 mmtr ngl “@ggim0,4kg  CI® phXrs
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n"y cexudibdng ph€hng pch Spsab vec! nSgp /ity t h
I'"in Chu Hi Runxingtai Ltd, L. &nghi tnv¢ Wh &t ntgriin g h
nh-m ngutdy °Unh c&khoahc v~ CtBdgKinh.§thng ngh
baog mchiib SoD bpbngn ph@d, pdy, tcih ©uk hhuvan
t2ciht bng h-a Qweé & pls hghRheeHPDC). C § cng

dng n” ynghinhkifht n g8 i &k b, igkhdb ph c vbh  Qthay

i  d"tyh " Ilmm'ph€hng gp&MPOCKHch ! n"gigkt thienh g
thwth chin ‘lc.®@ Q@ F)' c8c .nlg” ©c@ whiy iv hchi@ L
cao thm” " Inth tinh&8c¢ch ¢t 8&8c ph€ehng ph8K WP DG
Lng [iquygphn n BoQlv [b2].

.-

H3 nB.C& ditigs d ngtrongvi n t H56]n g

@V. 1| " m ®8t4G:r 474 1 45%hl:0%n, mm, L
MV blc 4G: 448 1 24ghinle® mm, L
-Phsw tvrlikjc Bicdvdtlouchotb h3 nmgb§E€Blc v
sdng trongb&hmybinnagthyuda v o hp&mn h
trong qu§ ct rt3hiaytslthach pfin€Wh t h’p kit chb
tb h3 nmg[BBEH nl nay, &l§uwc nadifighhvit nh onghi °
c8§cp hki m tphtewghbic®bg§mgwh nglimermg c
c § ddhipkimtrongtb h 3 n mg[BBE[B0]. Chng ith  nHh &3 n
Ctlng Ogpkal anfl thi° nh _aly phdhtin nhict bag h p kim
nh? m-28%Sith3 n®,t2chy | caomghpkimn ogho ph®p
tbh 3 n Btch "mp g, chi caot h "5 mmv. i h s t[nnhitl n[56].



22

Hay mts nghi 8gn clL(@WvQct ng tdg th3 nmngxoBm |
bipv. ih pkimAI-Sis §t ¢ YAISj12Qu2NiMg)c h o my8la g -p 2 t

t 1 ngg dg it§idoris MAnovich SemengKhoa K: thud ¢ hrtokih 2 L
n4 h cK: thud qu ¢ gia Bauman Mosw, NgaH 3 MhOchotibfc §c p2t
t i ngchy t2nhsowv®n ¢ ad anangnh hk@h pttb hBngh
veom- i g (BIP) [102]

240mm

H3 nhO.Pli.st @wid L ¥ch pb ik i mAISIR2CUBNMg [102]
142Nghidun Ld4c Misgddngoiph. _ ng ph8p m8ng
Ph€hng p hjgmi(NRE€uNewRheaasting,c , ni gl ~ ph€h
ph&p m&ngRlnRMe€Kmg p heBhpn nvcybnxmg ntm
1990UBEmt nlhxudl s m§ WhdiBbac L « dgth tat n@ 4in xud
c8c Jthhagyivic ph8&t minh Yapph€hing ppes
ph8&8p UBE hay pthahins®. pRBehh@upbg&p n~
L'&nhius ch¥%, al cc§c nh'v cttnfgshenuiih ¢ §df c hi
b8nng tr °Jigi itRENNIQ t Hh {mxgH ¢csaNhd B[nv "Ch ©Au
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hinwa Langgng c!hm . Shgding ph<€hngpkmh§p
L ‘&nbliclygfn “Ingl ngv.i . qu § tthibjs au TLc- 1@ ngu
nhanhv 'ngQL ho'8 mihng .id€hegdng Q@i ntya t
nhiQumfmkJ/}tinhv ©  dtéb [le®€ch ctJvihdmn viigcfd trong

qus8 tr3nih | "m ngu

NhiQ@ nghuvOQgqu & t rXamf chech/vi dthg du bag
ph€hng ph§p Lm& rtdechig:sl, 12, 5], [16], [37], [40],

[49], [58], LFobit | © " ¢ aShp.Kumar[66] L« t r 3'miquinQy t
ph€©hng ph&p mginhgp nkgihm °nnhgt n. u @QEkbpgn g h i
'nhrrag ph€hng phgb m&md Shglyi fn Fpu Lhthn
qultrongtbrat ch ctlvidanggu. Ph<€hn & hp m§pgghg vy
chiibt chcchohp ki m nhpmklLcnhhm rWng m”
d ng cho § composite@ nh! m. Knnkdiglkhtprh ©hmg nmh § p
nghil°ngvachnb t ht hg! rsg hnpghl T  nth@: tnhig: -
nghdnméing @ dchsSqugngiit ch ct]vig ah pkim sau

K hi r-t L Yc.

T.Haga[48]chorrag m8&8ng nghi ° g LiHinh ¢ ¢ac
b&mg theo lc@ungbhillgrm™ y gi &bt Vvdi nth™ nth L F
giin |~ oBrcibsLyaplhi€hng ph&p m8&§ng nghi °n
ph&§p m&ng nghi °ncg Vilti innisg® £ n h ¢ & Bmidih €
t r °Qmkbb m8miguanhgia c8c "thhgglngehi, ds? n h
b&m chcean gdhiik®. n Ha g a _ ikiflodgraolgs ct§ ¢’ nthh€ n g
kholn g c 8acht gi- ®@mty "m&ng, g- cQn ghii °QmE n\g”
cdfnh mM@hKknktng | i¢cna nng8un gd 2vn'h sh i§nmiddc
Ilng tr°n m8ng.

Nt m 28 K8Gautanmv * ngs [37]L« W ih" " nh ogMi °n
chn ra c8cltnigltmg hSu ctbo pwdg @phehng p
m&ng nghhpPnd&i emhADICl1@  dhgs ph€hng ph§
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hotth th c nghim L &g Omks ( RS M) ludt rRag khit £ - t
chiQu d " i nghndgmige wg B tch hl g atifpy i
t ch ct/jvidthgdug avd L Yc .

Qua nghj °mh ©arthby#mgp hnEtprhdgdn@ ng nhghi ° n
ph€ehng phgp cdioch ptiwgthgtdFuliivli € ¢ $km h
nhim ctpg: - WMyhayt dact/jvicahp kim thilng
t ht hg! rsg mtg hc § d'hg fdch ctvidthg dut h u’ clf 1§
lQ,ttb ‘lc€ephti ¢oc 2 &g nthhedov.vyB urfthde L -
y ° guvethifb,dngg WK | T "tn hk h §nidheh]tig ] pm Y h
Vi Qtkin c 8c ph . mgndthd 2 cirgtkihg d ngcao quy
m: c!npTuayghnchhi€an,c - un qhio® kceamir @l Emeh
Tqug§ tr3nh r -t Lgoeeerningefuatioma)d nqganh gifai ° n g
c& t hicrnaggsvrchi@ d py LIlHa(gaygd2 nh b8 mE ¢ h€
nghitlgy cL C8c nmngQgiu€ntec3nh r -t L¥c tr
vihp kim nh'm L%c ADC12 c¢c,n 2t.

143 Ng hi duthin c ehgova ¢ &g Xt A n g M'AngWtchoc o~
t 2 nhiok mix ftbtop ki m nhAgwi tr °n th

T h3 n hh(thixeorming | ¢ 2 ng tibg 3 & hv i
X Yac/h ©d wd Ii' u trong khgng nhit | @i a "l v ng LnE.

NhiQ@ cing tr aurdt hn ghif om Mcgnnhlc W g krfigyh
khdophc ‘lceh€© Whgac!ng Lnach nh€ thi°n t2ct
vixXp. Tuyhthrelé @ nqug tr3nh trhckiof phmimp
tivd k hu! n c#o ,k hiltgglittongpdhitittt h3 nh, t hi
pha)ngdobihdthgk ht nmgQitrong g g§he hhkbh t ki
s o§tt nthi2 n khitso§ ch,3Haltht Tivi Lc®c kh mng: kh
nhit , IL! nkphG, cHaxuphphsi calo, C&dr- Vit € i
n"y kiugh kh2ch gBic®uwurkikd pha ¢ 8hcchhvQ
thixoforming g nhiu ph€hng phsgp kh§8c nhau.
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thi xof ocsnd.nggnber «i | © thixocasting,
thixoexrusionv © t hi x omo u lpdi€hgy radd 8§gp t 2 nh k
nhaug a §n pMn, d o tbkh[n £ mlwc §ch Binmi. MM kb § ¢,
nghi 6wt ki x of o' rngtthn ¢ rtusr@h v hcamd ch c vvi,
nhit  dianhitp hnhit , Khut h,t2dht vHE ° bgenphX¥n
cui c[®hg

Cl ng ctaS3Nafilsi[86]L « t r P h ctbyhgvWQc* ng ngh
tb  h3 nmghbpg nk ilm rEhrmh  wn'ho dm g cfigbadagmt
f chctjvi SSPWpm&pe tohi qu$y tw 3 nchFJuaii uc § c
t §cngtlhaiyt chctJvi vph@nhtdh C§¢E aon gclimg ab
qusg tr3tbhhledngwlli t ht&gborim,s t Emg v 7 €phC
t §ch cYphath sEhTey nhi G¢hiyputQidp /L ct ng
nghttb h3nMhh,l €u§cdiunng Un °cnt mtbanityderadin
2 It ‘& Qidp.

Trongu[B0],i d.i Hirt Qeknygrtibgth 3mmg bgn
X Vac/ntbp ki m nht! mgw§ torh3@pfit itc K _dchinih c
sautb h3nh, clng H@&Ww Sqgu Ebnm3miphty ™ k
T iu ldl ngh t©aacmoda bhctJvica phti vfuvic§c \
khofng nhit . Il nipgdvdliuchotb h3 nhh.okcitdbi h3 nh
bs&nnglfip ki m nhicmyputd it rluingkJh hoh ptkimi
Al-Liph,cy chotbh h3 nhphfo%hc hg€ia c8&c "t hmghg s
IUh , Bhtgahp ki mng? § nclGéd.

Nghi unillci ¢ 8&c prhd i cptfrgpha eh cao, nhit L
tb h3nmgplBwhd, L& h3¥hgbfn dnbha@fu,d’S§rcg hi ° n
cuvQl nhttrongth hx Wdehtbigda tvicgntc &b | 7
hfagsv Lo nit tr on gbi/pgady cli Hokobgih ngstHl k ht ng
" itrongp h* i ,nig\& R § Enh ki " iltheo thi giant ¢ | Bi/h dhg,
(bh€hng pHOpli ®pngéh t ht @gnhttg ahpr ki m b §
Ing ‘c-phft t r t & cao[B9% [71].
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Mts nghi °un ldgx ttrung vhb 9qué kKkBeéhoh gi
phis4],[64. Trong cB8c tHikJdung{54]L & /Nt ih" nh t
nghim VIk § mhl. qu § titchohlp &iian mthfm Kivsm whH:?
r —n cy bhoddhx “c/hwl « t'lremhitl &fi ©Sug bc & h ki
so§tgiahdi nhit vt nthi%p hcho cdt®chbd@®Hhsx “c &
dng ph<€hng [mhnSp. nTuhmchotiag,mhit A @ h ¥p cho
tng . bt%® h3 nHhtheasfibph¥n c H ‘chg€aoDol, nht
ca phti tr dmgh g “dgEh njichd ~ hgdn phXn.
N/uthigiangi nhit qug§ d "4 wn%w'y bicteSgh a .t £ n g

C8c nguwlie3kdwohkiintng n©ng _achitiftoty t 2 n
qu§ tds 3 n¥T[18pP[O7]. W.GiCh o cwgs [19]L « Mt ih™ nh c ¢
t h2 mmxgghchhd’h t, & $intpol ‘& chjttb bragp h €hn gddp h § p
X Vac/p,bgihi nngex L@ f\ | ., ng khu!n Wrlhhhgh g
nghi tmhngkhuyjtdvQvQc h t agrpho t rung gi an
ph¥n.Vdliunghi @INAZX56 vV inBi®@ 2 dianhit khu!n ki
nhaw 3mihghi Q ifft | |, n g K/kdoltnigrh.i & cho tiby ring
giihthby v ihYgcHycawdliu t EtngV L8gag dngcad, L
nhHinAn" t ©m & h @ Lthilyya d& éhh ¢ a chi tiT td trung t phfn
phalng cao hhn tromgmipghye tr 3nh h3nh

Qua nghj °mh @& thy?agle : miy' tth g h»® Ydihlbd
khpgnh @b M€ica c! ntb ntghnimgsbwin clt ng ng
ttb  h 3 nQth bgrTwyy nchh€an,c - unghio® nt rtd nch§ coh’
h thngvQc h Isl  Atkbu yh 3 n hvx Ycl Sbfnth ‘gg€8a ¢ § ¢
t ht ngy! reg g lg u § Yt rh= mhih.tx %c b i
144.Ng hi dunZcéd n g Mrog th 3 n Nnhg &\gMiNaiin

Hin nay, . d r8dhealea®p thinh wghi°h”c P
t h2hi m@ ng  wudlihuthuct r)@ndhc B§ch khBa H”
min C!nw Rghdliu c H kw2 Chctkrm@nUthicu
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B&§ch khoaHThh2n hMiBnhh: n Gi a _cHeognBp |
thud Quch s .

T4 Ph, ngm&hn2ghmghuthuct Tn@ndhc B&ch kh
H* iN«ttivd khai wrioimg v&inQlci °n /quahndgdb ngh
h3nhtihg t hS8nig btShneo phihnilhewh@ipki m nht
A356[3],[5].C, ®ibtm® n C!'nvg Mtpghdliu c h kh®n@t hu
ndhc BS§ch khoHCHRR" ™ NMRmnphh nh wdptintng c
caofnphcy chotb h 3 nmghbpskimnlh 1A856[2]. TYH cvin
K: thue Qu @n«JJst ih "gnhhi an cc§ ¢ "t h h g gbifjgdehg
tlb h3 ndhpEmAli Cui MgtrongcHjttb v I[6],k ht2tr ong ng
cu n” yllt<Sgquani@c * ng SSR h ng hulifm ‘e t ht ng
s c!ng @pglyc hx Yt /A ich ct/Jvi h p kim AICu43Mg1,5.

NhahthBfrlagc § ¢ n guhv@ct m gcttb g h® Hdihtbriong n €
c.,nNghi UmQqa 8§ thr 3hndhn Hh Lxe¥hcalnbh * mg€amt
sthtng?!mg Limdhchct]viv™ c¢ h, ata pn, ccthw -
nghi aqu& t riimthchchmug phe€hng ,ph&pt 1SI MA
chly x Yrechitjitt b&.Tuy nhi °n  w8§Q@n mgig@e nc &c
t hgshctng Lhghqu § rbdfnchckdhgy ph<€ehng ph§
nghi ®ngh3 nth Jt §c - c hrigé I ®aEmMQtdh L vd Ii' u
nghi 6tnh®td trung p &id, meDin ABEEC Vv
'l ra cha oghtt nig&mg(ll T 3t hvucyghi ) &n
Le&mrngWl- Wndwing c¢t'nng yn gvbtjsinxuli t r.ecng n-
1. 5. nK&diulhghi Uoholtkdh §n

T nghi tihngguan®Qc t ng tibg B & g bd li u trong
cing thgh&mg! c8&§c pheXbd ctpdvg p fot hheo §

v 'ngdngca c!nd &mnmimghi &mhd thby rag Trongth
h3 bB nngl, c §c nH"¢ hc'tnnhyQuoitgnhg h €hvnig § m
Hpkimnhllin%Ac355, A356, A357,0 A319, A3 8(
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Mts c©ui HL r a ¢ h i@ g #kpithtchc Ecp hki m nh?
t h_ i1 gikmodAngtrongc * n gMLnV/gch @sed\ng trongto h 3 n h
X Yacn biic. k hé @-g Tipghh ©~ m ndj sictrong h p kim Al-Si, m”
chc8cp hki m nh?! m€hdgslict d -° Mricin UL KBuyh ngh
s dngtrongtth h3 nmg?b &n |

Theoblng 11, t i Xgahlmiui L %ENADECA) L « kluyh
ngh c 8§¢p hki mLidsidmg trong to?! rhg nhagtb §n
(NADCA - North American Die Casting Assodiat: Wheeling, IL, USA,
Publication No. 403, 2006Theoblng 1.1 c’®c khhm nhtm L %c
'@ g si |l iXg(51006%ilic hathlél 8 % s’ ic khuyfh)nghls €
dng trong tde ! myn mglhghrthbilcc  tkhongtfng ¢ §c
hpkinnht m It %ae o ‘mgsitic (11€13%) k h ¢ n g khuyg ngh
sdng trongtd ! m3gn, mgg®hSE ap KimAI-Sich all- 13%
silhp kim cPmgnfni jmiocg ah c’®c ki mQnfLy L
khofngtfn g iwi t h Fnsihl ipdthvihié trong ing 1.2.

C§ép|dimnh1malﬂ.hlB%Si:ADClZ-Ti cuvhchusS, A3814
chbi AAM:,AC-4 6100 ¥i °Cth GuB®GOST t dM°Nga. ¢ h u
C8§Cphkim n pkinmmdipicp hrongclvic Bp Lt§
ki mcs@ngrng r«i trong hJtmchitUk héhg, *t t1
m8&y2 (plng,cxm8y ahht! ] xdbmPyngdmoOm x e

Hpkimnht m c!phlaydbgViitNam =~ ADC&E£dng
rng trrcdng cphngn gn gkhhi o mg ngta p ch]ttb chi tiif cho
1 t1, xe m8ytvdo dify- |to2«nnhg I'lcYaco ntgp:H pt t h
kim n"[nton-gurtmth cao,bonh €eg dthp (gl «n
d” i t edhofrg 1,4 %), bng 1.3[7]. C8c rug@pih°@hnag ph
chipbt chc v~ ph<e€e¥ndg gvhishpp tki m n”"y ¢, n
nghi tn cb@@a» adk@fngnhit  BE§nngtahp kim nht
ADC1W "Im  chovischiqbt chc vi Um: hdfhkihm n" \
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Blng1l.Hp ki m nimgtrangs d ng SSH119]
Th" n H p kim
phfn% | 355 | 319 | 3195 | 356 | 35 | 380 | hr°, H 390
Si 4555 |5565| 5565 | 6575 | 6575 | 7,595 1618
Fe 060 | 1,0 | 015 | 020 | 015 | 20 0,50
Cu 1015 |3040| 2535 | 020 | 050 | 3,040 4,05,0
Mn 050 | 050 | 003 | 010 | 003 | 050 0,10
Mg 0,406 | 0,10 | 0,304 | 0,25045| 0,4506| 0,10 0,450,65
Ni - | 035 | 003 i i 0,50 i
Zn 035 | 10 | 005 | 010 | 005 | 30 0,10
Pb+Sn | - ] 0,03 i i 0,35 i
Ti 025 | 025 | 020 | 020 | 020 | - 0,20
Sr i - | oor00s] - i i i
Tlchid | 015 | 050 | 010 | 045 | 0415 | 050 0,20
Al cC.M|c M|c. @ |c.® [c @ |c. c. Wl

Blng 12.H pkims d ngv 'k h * khg/h nghs d, ngtrong SSP

H p kim khuyh nghv 'k h * n g/h kdh s ¥ ng trong SSP
. Khtn lnghs yd, n Kh
b e Khuy/h ngh SSPL @ fknetng £ ng) | nai
356 357 380 383 ADC12 384 390
Si 6575 | 6575 | 7595 | 95115 9,612 10,512 16-18
Fe 0,20 0,15 2,0 <13 <13 <13 0,50
Cu 0,20 0,50 3,040 | 2,030 | 15135 | 3,045 | 4050
Mn 0,10 0,03 0,50 <0,5 <0,2 <0,5 0,10
Mg %’i% 0,450,6 0,10 0,1 0,3 0,10 %’Aéi
Ni - - 0,50 0.3 <0,5 0,50 -
Zn 0,10 0,05 3,0 <0,35 <1,0 <1,0 0,10
Pb+Sn - - 0,35 - - <0,12 -
Ti 0,20 0,20 - <0,25 <0,35 | 0,050,35 0,20
Sr - - - - - - -
TS chd 0,15 0,15 0,50 0,2 <0,2 <0,2 0,20
Al C.#M|C. & |[C. % |C. & |[Cc & Ilc. & |C, & I
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Blng13.Ch tgcampkimnht m APDP|C1 2

T°n NGi,ib@¥HnGi.i hln, gin, c¢c.ng
Kim (MPa) (MPa) d (%) (HB)
ADC12 228 154 1,4 74

Trong nghipnchmhpe kim nh! mUADGEY hli °m
cul achnph€©hng ph8p kB pmnglt\g h 8 §tncli cvi
micahp kim nhisnddgp@®hng plyledm@psibe h
h3 nfhpgn. M. ct i a mghu °Inh gkl oM dinflg c!ng
ngh tt h3 nmgxbBodiohp ki mLa#&sD@&®12. Ngo' i
dng c?!ntg nhg8mlmgxb¥dhdi m g gl « nv "d ibth
bic ahpkimn h tADC12t r ong oo §hAam@mh dtuy t r 3
Lo t 2 hdk hc§d ,#ip o b thitikh t h XmM iphc§ch kh§
t £t ndinclygachitift rong quwdgtr3nh s
1.6. KJT ludh

Quavic phon t2chijguhgmhoqga 8c8&cnk” kh
t r °Jlgi it hv " o l@Qn ghdnthsfc h €angch-i 6m” @ tr 3 nh
mt chHtimg" Vi tNamv ~ t Agf ivQat thg t Atéb chinti} ¢ h
hp ki m, cs §gtnhthrAlESi ¢ - v ¥%h@blgen g gltth g h
h3nh, ng8§nlrBlp ti °u “adip (bh VIB}nhdim chfttb gn
pdn ¢ h k h2bhgphcthp3Tnh . @h | BHaranhimy § @ ng
ctng tbhgh3 nmgbignhp ki mADAL2( ¢ - v ing L1tr
h®),gi %pthin ch _aRpkinnd!m ADClengkhnktng
clng craip ki mincy¥cdomng ch2nh sau L Oy

-T3mWhic hT s gthbu ynh 3 n Hh ,x Ych [@rh ‘thi€ah c § ¢
t ht hag! rsg g Mhtgcahp ki mng&bhrbngbghgnthr
X Yac/h. b |

-T3mMMhichTsBhwy i to&§n r -t L%ec XOYyn
dnghthing m8nggvr g migtufn°hn'mpr€a c8c thhog
ngh Uph q u § fut rh®*ocBhc tfei h p kimn h *ABC12.



31

-n§nh [gh &g€amts t h!® ng! rsg crhgnyjit ch c
v’ chatthpnki mnitg? mr ondgb qhw8adihrbdiinh t
C8dlqiing hi Gqaleh 8 n_nlg” Ln i, ghWg™ pthioi
trongvic nghu °nt regfb nyhn mghopg nk ilm n h igm pADC
phfn p hVBt clgaling c ! nteh rhg m mg B/BtriNanh.
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Ch€hn g
Cu_ 3 h THOYYO HCXKHC =Bl

Clng tbbgth3 nmgb&renbhu,” npWs tn htgrhinehn g
ph&puglthhdng "¢l Whca qu§bt rhssdniu’ tirthg
t heéoi vEhgt tig&Hipkin®trthg t h8g(fsb@5 I|khi kht
c- trcangdll cwhgi L& h3¥mh Habeil t Bgwxad
| codb , ntgilfm L §Wigli uciy n hERew h
21.Trdhg tWEMhoah pkimb § nngl
21.1.Quar@nLlyvi m?
a) Nguh gXcx ¥acn b i

NWhp Ki mndiSininIHKE t 2 n lihr» %& chbcit/Jvi ¢ a
hpkimpHi c¢-Gph8eh kb g dhfunh 2¢ Qhay /Jviiicn k
nhautb t h ™ n BD, khitb wifhgithg, khung3D n ~ by bTg«y trong pha
| ng[63], . thtgahp ki mnggBmmth vdli ucHy n hH#REw h
( ¢ » nhlt cao) H3 d Hnh&Evi SEMtiwWhin | iT8im k § pha h

H3 nhLPR°/Mhoi & c$§phadn[108].
b) §( kit tA
Ch' sahin '"n® xMc pbpHh S§cEc Mgian cBphah
rda, c¢c88 Ini"°yn hkk n/ht di & " o% Atkrson[®] gi[i t h2 ch
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ragt r ong qupgdhgs Rthn " x[y r a doaadHhc h
(hortbdo khusy L €altigp8 cx Yhohaw v~ h3 nhijgiad o8cl
hphaeh.S h3nh t h” nwh IVWf%wp tkegthli t r ong qu §
bi/h dthg.

Trong qups kirrm Rth® khiy? n @), tcng| ksBlu€a c §c
htti/p x%cinhauv ™ kh?! oy Wh 8lc §c ffn °wn Do L -,
m tkhung3 D cWh 3 nth torlgh p kimb § nng, kd i uc:  ng X
nh<€tomdirdad @ t 8gg adgdl! c.
c)Vai cvatYchoc vitumho &

Vai _aftchcdu ho& tronpgdyostthianthr bn
h3 aATr ong q uj8dhtgr 3cn8héfgblai ‘cdpadnb ph § v
c § & hcWwhugwh g | £ nt vt r °trongkHijg kim lod |, ng
bao quanh ch¥%ng IH nly?! [814460]HSrd d nheg d i
chuyica c%ph thuc v 'pbfnphalng, kz2cgahtt hv& m
L kit (s |1 i 9gak cY)c @ARbIJcdh g nliy t dlisao fin t
ph[i &l tcfu¥%ct rco n g, ng.B8 d4 i @ al chuyit M& g id:
d'ng htrong khic § & Hhihgn h 8 n hd Gt GByeng glangdd | cc -

X U . mg€ntr 1> nhau khid ch chuy.

Di chuyén

Pha rin

Pha long

?////////////////// /7 /%

gl
H3 n B Deghchuywica c¢%dthgtfu khith B nbhg nng[BO]
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n,nht' n nhgahp ki mngirégg u§ bi/h&md lc'©ns
baggiafc B3 nh t hc nifbg «y ¢ §Fn, Inhtenl nkg ph
thucv™ o h3 pahlkpha@jhtc ¢ ¥Fmvgi gh fun hbh¢ ¢~ ng
nh,khfntnghdbig \QiLFYL ik hut nt[9k [60R BB1],462] N - i
mt ¢ 8§c ih?!khpdMsth khffn £ bighdhg,khfn £t @ FL khu! n
x § ecnhitc fnthifchobindh g lodd , ndycahkdliul - c¢ch?2nh
L nhtn nht |~ “tch2lhh tsr ©n 3y nliixhieihc ah p
kim m&n vlitt cvam tngp hkuSim rdchiy| o «tnorg
kimlodl ng hay mfiglawdhli u’ trdh gh tdh[F,i[86]r

Khi khltcn g_8cg ¢ r , rrmglici€k ®o &4 gfnnau,
c8§c MminEkhs3nhvdtib ngxhnharthg tdn $rong r
qug t/hédmhdhbaii qug tr3nk h®«hp tch8Fn hl il®
n"Yuxly ra. cBylcob thhhimig8&§athec ffi m Ik, n |
c § &lhgfnnhau. dyNshk@t W ay c¢ 8Fgi &ci 8 éhvdhkdy
rat r ong g uhgthd r Qurte rbh [nrh” ‘yigeit c B4 t Eng
tc tb | "mlhbnfp kha g8c nh€ng ¢mithig | 1
gantip x %& gh¥%ng. TouyhemiinihAmyk ng chbo
cnthi gi an. NnhitsSghlfinu Bopch, i 93n "k€h3 nh t h
ga cQmaykiintndg h3awliocv™ nthupmlinhi v~ o
fc  tb[6l], [62]
d)é¢ngxtocthyicvahp ki nihgb 8n |

T2 ntil cxh¥acg alidiliu b, Sgphlthu cnhiu v co th
h3nh v &alMnhTaynw8&mhic® n % rlo3ddihug bdat d 3 n
c- Wtlih gua qu g ¢t 3 nhngthl® nHh.KAEL 3 ngx
tcthicavdliu b Sagk h§ cusokii ngx ca ntrthg tnh §i
' nh[61].

T2 nkil cxh¥pog alidiliu b &gbiWhinr »tkrhi Ggha h
rda cthgdd, khhnhtlgawdlliu b &ophlthucnhin v'co t



L cab[61], [86]. S ph,

cafc

gi 8c @rfag by i
gi 8c cttivd

Ecb[9]. Khi v Ii" u
tc , &t ngsHcbsElY

ter @ hi° nthiding glirg nknmpi(h3 nbh 2.
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n g thvai@
b, &g trth g
gicg® Ullr s amdil - c o Kkl i
T €khifgc  tEbgilm  tngt, ngsiHcd YL
3

qgua mhCh .amgy i

thu ¢

t(1/s)

~)3

Tée do ¢

..........................................

.................................................................

........................

..................................................................

Ung suét cat (MPa)

________________________________________________

...............................................

.........................................

A

Tichty |

L 1 1 J

H3 nBTRA2 "mghc@Nytc

Thoi gian (S)

Ecb[62]

C.J. Quaak98] I’ «QxliHic h JJk B minh hdit r o n g2.4 BVifi h

t h2mghk tcthica v @t bJ§ig.l Ngay iKd | tdfchlay
t r YavdE u b, &owhl ¢ h €ai, ttomgahdnglth i gianngdan = y ,

chli

t ra¥%tli wvh

t €Emgwit € &b _tcr &hong th i gian

tnh B, Wt cthit £ ng

L

L



36

n"y trhngt tnygavngsHcd(hobs gifm mthh ¢a. ng

siHlcds t rongfgpgiméc E&b). Sau L Tgky g@&@
kffdinramtc 8c h nhadivp clh™ ngu & kt deBmbh bknh un h |
c§& heephon fn§offitrtith? ndhfuh3 mMQu §c t r3 nh
.ngvis n nhga  Bht trtthg t h&igmdé ©rf 28, n h ng
siHicch ¢ -t g8hSmgy it c , &bm i

v QO QO OO
— O %3 — 0 %) — OOC?
% Titc thoi chua Qué trinh bé gay Qué trinh tho dai,
thay d6i céu tric cac lién két xay ra khuech tan va cau
O nhanh chéng hoa xay ra cham hon
4 O G O O :Q
Tirc thoi chua Quié trinh két tu xay Qué trinh tho dai cia
thay déi cau triic ra nhanh chong cac hat két ty xay ra

chdm hon

H3 nhS2.hdigaldh t diav Ve  €Eb[98]

212 Quam@nlLvyo m?
a) nh emgowanhiM i L

nfu ti °tn, M hhig@&ct/p Jift chctjvit ht ng qua
phfnphaln g, ~ phfnphalngn h “mg@ ct/p /., Bhtgahp
kim mgn IN- i ¢ 8fctle ak pkreb, §intg ph thu ¢ nhiQu
v o tnhKhi t ktnogfi ntht tr ong B nglafyg rag n |
thi hai qu8§ tr3nfyca( t8phaths |t phfnpha t an
Ilng t &ng phn°phadygiimxu ngdX JJL Bhtgiim, (2) t h
X hi n " ngaut h& (ostwald ripeninyv *° p hil (coalescendec § & h
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| " m k2chh tghe€®OLNIheto tlL. Dy IS ntl2 n ;i x Yc
cavdliuph thucrilinhiu v " '@ . [B3].i
b)Thi °n tYdgc h pha

Khihp ki mngot8 n h tprstiiik h § Nrgg Qittong phalng | -
nguy° nc hretddnn ° n [ ¢ aghaladg(mthhhayypy t %yg t hu

v oche°pah &l )sw™ | 7 Xgyt mi hhmaghdlogh c
trong g% §hHinnh hhg tL -W. s &  sBvBa hb Hp ¢ h
mi/pgb tbiingdin pc€ @ “Ih'egi  I'd n btk g61]. Nb ¢

rast hi ° naph&laddhc/s kh® nmgnil ch t2ah.c Hh
thwaidh JJi't phfn chHil, ngcao nhngpHFn  t h . ng,h rn@r(vht rh2
tdp trung t phfn phalng cao)c - W @y r an ctrg@onbtir x p,
V.Vv., trobghyolgth 8 vgle 2t n" vy.
c)ni t h aYytophh n pha ¥ng theo nHit i L

L * tlh a it pbfnphalngtheonhit = ‘LIt phfn pha)ngquy chil
| 05 ,hhay k- ywgchnhg. t Theud50]t " hdit L

phfn pha | ng theo nhit | L& t Zag gfllf 9,015 K. D. Liu [76]c | n g

I €a rray nhth ol ™ mc tvithiwil kholng nhit | d&i a Wht -~ t
phfnphalng O L W®hnht & - phfn phalng 0,5t ithiwl " °C6

ni n” " gnthifbi c v3 " thrnggignhih cho frp hB 3 n prhgo
Le | "m nc- ng tsra@ E@ wmT o b°n trong.
di n ra trong mt khafngth igianhuhth v~ t fngthg kKhan n
nhit  B°n na@ehiffvd t £ngutl ghimchdiNng” p h2 a
ngo.ni hihn O, ttnlg3 Ubdmfulbbhlyl ng v gi tmh
b°n ngon n€(bhoOn voi ).t TMorn@nk¥kifhtlh-g r
m ct phfn phalng mong mun (t ¢ 1 phfnphalng > 0,3).
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22.L€u Jjbciahp ki mnh &n |

D, ndgykimhod tr ong B &h u?! quaol®imgWIQ khiv
t2nh Goachitiiv. t h>Xmh Dobfn i/t phi hiwr % § ¢b L
treng/higc€u pht ing kni®imdhgt rong | KW khk hu?tr
k h 8imtr¥hig b B fngd ah pkimxubdlhinv ™ duning ntm 19°
[104], vBh QL €uhcbaihp ki mndgl&n d&l€nghucFIinl cEhuy
v ' ctnghim. C§mghductJvQb § mngl Jfitebi | " 3182 MO qu a
(19902021) L« d~ nh ri thw@ ©@dch icLigeH rbghFne
k h® nAdhi/lt ht r ongun g,Ba ° h

C§ abtlr €ngcvcé ihgxhl €ungaimtchll L iWihkmi Dbi
nhng t'Hayl 8hgo tkkigian hdd t heo o/ &hg{95].3 n h
Nh ng t'hayw  Wheh nghicthhokb  k htitudn gghch, bi/jh dbhg
thuch nghchl ‘& gi | "7i L~ rdj8deh gb ik thadnnghchc h2 nh | -
chfyd®. Ceéfmtgifchoqu § t/hédmd bBiinl hg { épec
hiho " n khia tfintrong Kk hcfnthd}Wguy t r Jybd.,inrg c
t Svn~  &h uhyo § tthk'hrtmvph kil . Ni” nl ih° M oqwarg
| @ g ‘cch cphefhi v~ fynmtg Icih® fh sochughh * il
ch nktng tiBEidthtg fHlid “dylent h_ amg s, trong
khit ¢ A Bi/hdhgcadonhtl * tmh amngewl

D€ g-c an®#mbicc § il t @dglahddilu cW ‘& h
mifcts L-ng .g-pBimhth v° quSbi/phtdaghli v h
vadliubihdthge - Thkhngphlevoh3 nthgdv ™ k2 dHunt €
khi_ ng st § ecngld&lodbh .Tuy nhiv imntl T ng @g s
v Jhthg kduwger 3jLGngli ptkhiad . ndyvcthc
I ca d, fyg l.dh m amngswl TH  n,hvd IF inc -, nh tcao
biwhi nbihdth g  [itrong khdng th igianrdingds. @iy ¢ - ngh
ragwdliu cW & hxem i ° I'lhgtnongkhdngthi gi an t €
"ingda v~ Wce ke mtl 1" hgtdongkhdng th igia n [d1]. |
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V.i 'nlh nghdma ndy@iwi °giah | $wu vhgx c h ch
cavdliughchtv i  nhtcawtli ub §lnng[86].
2.2.1.ni nhat

Nh€e L« tr3npch 2. " Iphtt,rloln gl KWnohh[ish a
hp ki mnbggnhte fnh “mg@hkKhfntn@ LI khuX&§c v~
I"nhl ¢ &n thif cho bih dthgh pkim® trth gt h &g Ngohsin°url xc§ ¢
'nh nhtl&xeml " tm hg8/pahquantrngtrongn g hi BvQ c
b § nng[B5], [86].

n, nhtgachlleWw &thwhinquah s I nht,A.Da tmin L
lud Newtonl*€cx § ecnhtheop h*€hng trcsauh t o8&n h
t,= fg (2.1)

Xy

trongg, LF “c thihdhgob "€ €©x '8t gtadient' c | It | -
_ngswcdy A1 7 nHt.

Ta c-
. _1lapv, Wy,
= _ X 4 7 22
gxy 2?& M ( )
tr ongg,lg, Ifn "t eifidhgat Vc', BUh dhg oty theol’ nh
lud Newton L, nhthl "2gls v- | “"Lgidhddbrt2’cht b€ng
quathcnghim. Ddl L -niftbiw ki.
NJu— -7, cHIl <@tbkiNewtonk hi: L -
t= f)g (2.3)

T s gial nhthv 'khi “h& r jachipedcegi |nhtl
Lnghcn | .c thhd®uE h trBa rlge t €hkhgt ht t §n
nhit  v™i ° kg6,

nzﬁ (2.4)
r
Gi §cahrl ‘@ hWtheolwt | Jayl it nggi aswHlcdb(t) v~

tc, &b trumgmBsinn hh t(biWki/pl & x &bl L st
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gia ngsHlcdb V¢ | kdb[h=m(y'], LOY mteehmg |~
hqag$ vdliuv ™ "< h: th a Trongt T n@ h p chdl € WNewtonh |~
haags v ™, nit K Iph thgctc  EuTr on'ongh pcEdle phi
Newt o nhthihl itheos ml _ad cl cdu(hotb ng s cd), hay

t R . . :
hA=—1 " tmh ag,.c mgcongl\W h éhachtl € yphi Newton

9
L& thwhin t r ° rB[96]3 nmdEtBg A thahi nvd i u Newton yi
gi 8hit'Ragls.Khitc €&b tiEtng nhasnht hd nesddlo v
ccbthwhi n “thecong B, d liu  n "¢ g il € HI€wWihd® hay cid
| ‘©dbmag (shear thinning)T h e 0 xBd& cLivehg congn = o/ - WHIVHA
dinbiludlu:thatc &bt I viluithacga ngsilicc v c ng€
14 (2. 5 2.6)"

t,= )% (2.5)
h=m( " (2.6)

E = Chét hru Herschel-Bulkley

D = Chit lwu Bingham
B = Chét lru giadéo:n<1
A = Chét luu Newton: n = 1

€ = Chét hru truong: n > 1

I:"ng sut ca'it, Tyx

Ung suat \
cat gidi han, 1y

>

Toc do cat, ¥
H3 n B 2mdxong ngswlt ¢ &b ¢ h ol cbHl cg95] o
Mts chHl€p hi Newtgand €cg t2nHhamatdgnh
| * Hilc 8y dg (pseudoplasticv = Hit EBu t(shehtmogeningd - Wt h
quan Bs t§ cukinchEtlik h§c nhaw. tTHpekimAm
Zn, SnPbc cfhai h " npth¥ew ict ¢nybgkhith nghim L Y%c §p
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| ¢ c anp§ yv 'Lnh tkiWquay C§c kh mngm ‘giyng nchHe
| eddlg'it c , €bthi 2x10°1Uh 2x10*st, nh@hig K ht &nh v
i uchdl | ‘©u khibr bihdshg” t ¢  &dbcao 16st[87], [116]

C8&adliw b &avilkl tx*Yachkoh: ng_ mRegn gt € " n
hi v~ do hiph cthdo thinggan khilod b _ngswicdi |, nht
cahp ki mnguifmthebthigian(chh t r ¥c phw 8)viid UplL
gi 8§ ntnh tccdy Kk h'ting Nh @QalliPoirerv "Geiger[96],
chH e Yac/Jh bcW. ‘& h c o iHIl@We wthon Qkian ghtli
e duy tr.2 khtng L

ChHll€ Bingham thvhi n_ ngstdicygi ihth v © tswm@nnit-h e o
quan h tuy/h t 2 & hg sddicch  ve™, &b B EBM th trong (2.7)

t= ¢, 2.7)
tr ongr IL"ngschlygiihth v Adgsli°h /pubémt L
N/u ngx ¢ achil @sau ngsiichly gi ihth)l phituy, n'cgl €
| ¢hHl € Herschel Bulkley (2.8).

t= ¢ K" (2.8)

H3 nh Vi.nGuanhhgi al, nhtv tc &b c¢ hoHlc&uh §ch
nhau[9l.n, nht | Uca dbh€® | " m Ifth * n\Wo2kbhn £ n g

L@ F Kk htodgpfn m@n  m? ngp h nhtthgpch o ptob®mh 2 n h
c 8chit/] ¢ - tnb, pmchpwnm  8cp nitSy h 2 hbb[w4], [BA.

Do nhot (Pas)
Herschel-Bulkley
Chat luu gia déo

Newtonian

¥_

Chét hwu truong
>

Téc 45 cit (&™)

H: nB.arkh “hg€afc &b /L, bh t[9]
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222.&ngxocvahip ki mhg 8 n |

H pkimb § pn gl | th haiphav i ¢ § ét pHa &b trong nQh pha
Il ng.S xudlhinga hai UYpd at, h §hitgrob, 8mpchl v ™ fng k h o
L't nipg&hpkim khikholng Ltomgg Ll t dichuy i t h¢hga h  t r
t h§i h &iWwh pshea ttdy khwi. H3 n lphh &g ih ®c -
dhg nhgntb§qog . ndii®N_ ngx ging n HieGhih
Newt on ., d Yay " da huhhgogmgqusg nhhe€nhmh@n t2c
m, ¢ 2.2.1[30], [35]

Hpkim"trtthg bBBrigYi h3nfucaph8én o phint
phagbnh h hn O pdtivii h €htbi bl | @u  bii tw ghi/p i
v ' [dJo.X %bi/h | ph tsucthigianca  fht(trthg t h§in kht
'nh)* mtfc &b c hatrongki@gld®biW hinquatrtth g tnh §i
I'nhga , Bht mttc Ebkh?!nig hB nhH"2n.h3)vih¢h€u &
hp ki mngli€m ¢ tHachEv thaithuc t 2 nDho piivy  vQ»
ngx | €uh chaih pkimb § nn gl finthif cWlhgdng ¢ ® nrg” yngh
mt chgwdi [13], [57].

C&8c nglhim trthg t3hgdhitnl rakhntnglargebtlt 2 nh
| €uhcpaih pkimb § nng,t ht n@ heha g t r sngshiivg u an  h
nht[89.Hn na‘yngcHipthh®ria g nht' n nh° t ¢  Edcho
trephthuc v Wdjtlgca cYphaskbhhay ¢, n "g thham ¢
t rgc L J1quf ¢ askc ©fa gond'gia g u 8kit v HogH k]

t. [17].

T2 ntd cxh¥heg alh p kimb § nng trong S L ‘& ch ng minh
bldag c¢ §c h _ frang bijh dehgedtheochuB. Tuy nhi Bn, g
ch®alnh ' nglees t haygalthamschl t()¥%cNh€cl « L
chrabi Chen [1%IWkhebaphc nh®hi n"y c8§c quy
nghim | i °nhogl@fytt Ebfrongmec2.1)L& phvBt tr
'\t [Litnghccaqu§ tr ficll ¢ haxwtattbNe® qusg tr
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kit chim <©u)sat khigimtfc B B4y trongkh g u 8Tg « V¥ nkh
gi a statuncgb €tatg B Eb[17].
ngxX | eupdhithuc v mhtkimlod b &g(h).l , nht
cahpkimb 8lnngph thuc v~ " ahhtahi?! nlgynki m v~ ¢t
ngn. N-thg:- hdvm sc Hié nthi€ ph€hn@6litr3nh sa
h=f(a.T.7.C.1.S,. M) (2.9)
Trongte - Bt "~ igianed Tal © "tnhdiahp ki m b§

Ing,TI “ctL”" m ingrhg tmg§inhit Tatrong Vv¥%ng

Il ng, Gl ©~ t Hiimoch8cpiah pkim, &l * phfnphaeh’ nhit | Ty
S| 7 sh3 nthg,ld © t'helakm te Yagd Tn h “dg€alchs.
N-i chunmgclil™ r aln€ccalo” nv,ihgul iy °nrg nhon

ranhk nh8&8nh c©y nhhncaodivibhphfhphakh L « cho
n, nhtbiWki/hcahp ki mngtdemtthli Whg thwph thuc v " o
trthg t hcgilfnthr(@®€alchs).Trthg t h§i _&dwWwihutliohu
tc thayy® hffheo c8tuyhhnki sn olt€: pkrent
b k2 chchih€ h3 fh vt h gpha@mtrony i phalng. Do L -
vic phrgt tmi h3 inhchdhp” kicmo&h | kh- kht
ra,thigianx | T  akhi€h h3 nHiqeahinngg rv3 W " mc t htaly
U'i k2.ah thR@h thEi do” qpUEchFaiad nh ¢
23.C8c t hPnihg hs/hL nh tkhitdo h3 nhhx %c bi
2.3.1. TOph n pha IYng

T phfnphal © t hé nmg swmagrngt rong qWw 8§ he nhn
X Yac/p,bhit | €  h# e mdir ct/p JHt phfn phacah p kim'
trthg t h8pg b&§n |

M ttrongnhng t hEnrhg msEhl Bhtgatthg t h8g b §n
| " phfnpharda.n’iv.ih p ki mAliait nphrn phal-Al [69], [94].



44

T phfnpha ng(fi=1if) nhit  Tat r ong Vv ¥%g g c\bnBtheb |
ph€ehng t r210 h 231041 | (

T phfnphaehtinhit ¢ ho, ctron® Vv %ngg bd&as chh L
theon g u ydBBon© tag ki i~ hg®, i gifthuy}| °, qumhi n * hgBu t
hv " Jkhut 8§n tdr.onTr anthip trm ‘@yquamh gi at
phfn phalngfiv ™ t hfhpha)ng Gtdnhit & h o, ctlregvil}
d@ddhgph€hng t nvihRkduys8ckatihg L

-1 K
0

—a | e
f"SE 6 (2.10)

Quan h gi at phfnphatafsv © t hfhphaeah nhit  dho

t rcq ‘&vi/in hsau:
Cs = KCo(1-F)* T, (2.12)

tr on ¢Coll™ t hFit qah p fiifm.

C- Q@Qphehng ppghfaphatho tt r orbighntd Iph pha
t 2 ¢émhh'HHge phon WwHOhnta mphct r ° ~ g i©n
bagphd85].M,i ph€hng ph§whia:i °@us mhighéoe
y > dunag hi_ 6.n c
2.3.2. Tham X&"u t r Y%c

Thayl' ic a . KJt chu t &gtr clifpg at ¢ , Bi/jh dhgkhivd
iu® trhg t h Sng(hbr@iA) [9),[63]. Tr ong bifhwBg cblr 3 n h
t r Ydi uv t hiadgbiidchgv. a ¢ - _ntg&ecl od§ & gfim nhau,
t hX dusd2tnwhvmkh phS8o Mi Lnctlee®ia c%c h
V3dv!l © t'Hemts €ng  &htotromgt chctJviv™ &V t h
nhdh c8ct Qi/jgl:lt=x1 t €hgrygtrthg t h &i [ci]8dn hk
nhautb t h” " nh khoNge8Dwul E0khungb ph§8hw ' n
t o,t €hngvi cpbaehl hngltrongi@phaln g, thhd"nehg t r
t h §iQv hpgha'ée & n h p rdb-| ng.
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Do nhét bidu kién

H3 nAQunhgiatc B/nhdhg v~ ¢bh atie2)éc

St haycalthans chi t r YA ‘&bMiti bagmt ph<€hng
tr3nh vi[lLpohh@m amid 2tn/hgak cQphath v phs$
hu ¢ § ¢ I} dobirmh ddg cd Theo Atkinson, H. V][9], m i quan h L -
L' nmt hto ph€hng tr3nh (2.12):

%: L) erd (2.12)

trong L- a, dyschomvh b&mdg.I” c8&c h

Nhch x ®t /Jpahi§ ottt ith ac Vihh €k h Tnn g8 npbh L €
s kh8c npaagux cgaim?! 3 hh BbEREw§a m! 3BPEngh
® v~ Kk hegkimk ht ng, clki}t suspension).

Chen V[17]Lka np M#§ t mit rhH &in ht rvitkhdd @h ¢ hai
nhe€& Wi nmitfquanhgi a tht Vvphfnphaehhiudngvy i
ngx | €upgoaikimlod b 8o rlo Qki nidi, ndy ¢ FnThepi
m: h3nhhgrh|ndé ¢ €coi, totileComy® pthrtong L -
c §€&rdh hFwn hc b k}thep ‘lc€ ph ©n QhalngrTioeea g n
t "iu Ini"y, ciiham&snt enghb®gl t runpag d&mh
hdtrongmicmkitt.Tr ongnglip ©d  db g L' fim thagis chl
tr ¥c ‘KLedngwit [tkhg t/ht&i™ kphon t §npifn Tht n
phaebhiudng f(m tthamsSk h § ¢, itsghfnphaenf),c - t/Anh L
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phfn pha ) ng b giam gi trong Htphaen (213) , nit ¢ - W.c& bW h
din nh+<€ Jathatse chah clr(244).

for =9y 4/7'1A g (2.13)
C =
h= p1 -f;-'ff)'2 (2.14)

Trong!l L nifttcthi, hol ~, nittcan@l ng (khit phfn
phasgbhiudng= 0), A m! ht3hnahm VRiclh L d mpn L L
Agifmkhikh'i “h e r i °(phBn tkthrtognlge i Bbi c®c h
rdn). Thams A Tc@®Wth blagmt phehnghttr2mh ¢ Ay=
i 4,96f,t r on gl "L phnpha eh) choh p kim Sn15%PH18] v ~ t
phfnphaehhiud ngl & c o hgclat phfnphasath ¢ v phfnt
phalngb giamgi t r o n g4 pheBeb. Ph €hn g 13)rclobihm { 2 .
quan h gi at phfn phaea hiud ng, t phfnphaehthctlv h3 nh t h §
KIft .Phehnlg)l Y mhtgcahp ki mngd §nt mh_ am Lc
nhtnQil n g "vphfn phFn pha e hi ud ng. Q@ hd nigh ST nh
h'ewggi plt idht t h?!ng ohiaphfriphasdhi ud ng
233.H3 nh t mBiIi pha

H3 nh _aph&dat 8cngl 't » InMgr d, n gy ccalkim lod
b § nng[B5]. Thby raag t ch ct/Jvidthgn h § n h | i ¢ CyY2pi pha
rdas€c - Khr8§ nfpdiytc a o “hch o t]\i dthg du dthg cfu [67].

Tr ° ncthfjcdh§ & hh Fudhchugdd d " ng h Kn dh§cdnth §n h
c ©[¥3],[31]. Ngoc'8hcg h a QuSSPch'ra, cheéhnch phi nh§
COyW hin cEcWhli | G bth miféd gV " b/ Y%c\dp, v
nghiauwhTnh _ ahitong mgx | €upn bkhl' ag ghhd&a t r
hc m" . guaWwht Lcit n'g mdrmaguantr ngtrongvic p hvBt tr
clng S8y h
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MHod ¥nts nghi Bth coghiml « ° dtlec hin W 3 ras
t €hng Qg am3 gh _dpheBedyv ic L Wh i u buh ([71], [22]),
vV ch®a a63nhl Imlflhlymg€a h3 nHWHM' S h h
Vi d Bnegaheh ki mnpTuwy [ rchin°gn d'&c cmih ch 3 nh
nghi mL h nfhygiic § ¢ f h'&m x$8 bWhL [ct§ &b Whi | Hu b
cahp ki mngvsin ¢i§ m h Utrdn§ ik h18 ¢31].n_hshkariv -
cngs [71]L «h'r $n h "mg€a h3 nhR L itvhi8l t 2 nhlyd , ng
cahnhpbg&mgt htndg tguwa cEGAIih hp ki.m tr €
c Y%nimh AltSi. ng x phiNewtonca ph8pangl&glilnh v~ m?
hs hh™ m phiNewtons=m("J,L'@€8mngWilghi &nhetnh v
| €@Uhchaih p ki mng § M: | h3Wwhhnsnt hyd yt, hih t, ng
sHicdy V¢, & trong pdeehng tr3nh (

n = -0.255 AR + 0.9707

N
A

Chisén

Becennse O A
o a 8
0 T v T
14 1.5 16 1.7 1.8
o 84
s —
z logm=4.9 AR -1.85
a A
E’ 6 o g (n]
g e -
pa
g 44
<«
w
O
2

1.4 1.5 1.6 1.7 1.8
Do tron cua hat a-Al

H3 nB.dkh “tg€a  tr GlJAhWJpEAs m v [71]n
H3 RBthwhinmiquanhgiam vitrong @Pm&hNdQ .t6r)
L tr _ ahteAl.Miquanhgia m WL tm_ ahbtée Mt t
bi c8c ph@hng tr3nh sa
n=0,97 0,255 (AR) v i15<AR<1,7 (2.15)
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m=10"“" v i15< AR<1,7 (2.16)
Trong L :t ARn IHasynthgcaht, L& nth nghdma L hr
| “ I ¢achiu dHicanth® k2 nh fQengenHga 2lme c h i
k2nh fegek?2nhe€mhehr entg htf@dg | c’ Sakahtigmtuyh
songsong mi  p_ha2ma htc
2.34.K2 c hacY 'h_ p K®ahtb

M, ttrong nhngt h * nagtb[iskivh s o S'kb  ct I®€whn chaih p
ki mlm@n k2achvt hpadind.bl p ki mngcyd nd
tt nwht chctjvimn hhn, kb%dchdhuydd 8¢ mbnhdo
c- L, nh tthyb [35].

C8clirmn hhkijt dh haho oc- cQmid Iwao Hhn hct§c
v3 d\, nh ttheothigianc - Wi/jn “ilitr‘h g t hg8i N: i chung
t hehdv "~ p'hl©@n digph tho cthigianda tr ° n JJHbg k y ¢ h
(phon KT @)2tcM61.V.i c/ip hoom tl Sfi ac %&b h
p h § dobi/hdhge t r o nY Fujgaa iq ul'S8bi/jt dhdg, ih h nimg i
nhanhhtgavdliu[79. CHth &l = hs nh ctahdlnh r Yc
khungrdh, trong L' -c §lci L ‘6kh 3hn t h " an hc gkhi hhp kim®
tr'thg bBAng[Bll. CHth aidixly ra nhapnke hhjhh so
hai,v 3 dJk}tcdhav " okhe/k h m'§ nh i hg&hwE h oS nc -
thigianS k/tt ca c% c cW Lmigogifmtudthuc v thog ttrh § i
ngswl  t Bgc d

K2 ¢chchitpfethuc v'co Etyv ¥c | Bbic - Wt hgs L
kitt tShtip x Ya ogB)bordentr kKt, ph&& hluif° rh3knh
t h . Kichc h clitle € n g thpdnhiQuv “th igianx | Tpgnhit pht |
b&nngMTrong quBT3pgtnRind - Vhrahi n " ngdu t b
( t h thphotbl okl " m  fih aky 2 doht [304, [86%
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235.TX i L" m inrpid { div nhiMv ‘thyi gian giv nhiM

TcL |~

tc

m Mg My cti/p Jtc
L'® nkp LTdhen ghiguil "tmk ng, B3 nh
¥/t chcnh8nhh3cn@y. Npfcen hll m

t hdawh

nigot chc

K3 nh phaeh hap

tphac
nhg8nh

c ©yln Im wvn; khimih dthg d b bTg « yq Gt ch c v]vi dthg du

mn  (nff tthgp). Nptc L~

nhsgnm,
Nhit  di nhitl -
b § nng.IM iquan h gi anhitl, gi nhitv
X 8§ cnhtheoquytbc 8§ nh , map hhng
th2cd/vicam@.n, nhtgahp

hoHo

phon’
t phfnpha e .

ay;

PO nhét biéu kién |, Pa.s

m , irclgdn, t ch c v]vi h4
c kaiyg < ¥
t 'h12WHh @ khnd £ phfn pharda trongv ¥%n g

pitFn pha eb
tr3nh thathei |

6

5}

Sn-15% Pb
£ =0.0055 Ks™'

Nguéi lién tuc

a -1
,=230s

4y =350s"

0.2 0.4 0.6

Ty phan pha ran, f,

D6 nhot biéu kién |, Pa.s

t Ung

gt d

t rong/hdiudg, rfhitcaa)3d]. b i

b 1o

c WL

‘@ h

ki mngi§ rthuchvy i
TeEndgb t cho [mp hli@pkhif i phfn pha &b gia
t £ 6 b328)h57], [68].

T

Al-4.5%Cu-1.5%Mg
£=0.03Ks”

90s™

180s™

330s”

¥, =560¢"

1

0.2 0.4

_ 06
Ty phéan pha ran, fg

0.8

H: nBudrkh ‘hg€afv gL  bh t biw ki
(a) Ph15%Sn[86], (b) Al-4,5%Cu1,5%Mg[57]
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Khtng dodp ©nt[nbhi “hg€anhit

¢
I, nh tdom iquanh chtbch€c a ¢ hv¥mhgu trth g

pifn pha en Jit

nhi °niqgoanhmngic hfofi anhit . V" nhttrongp h€hng

(2.17),theol - "t hd'a o chhtomhltthgh hMPmM€hn g
gi 8Uivi c &g hKi m k Bk8sgt hca-y b ha nhap

“inhit  ,ing bhengdlicug cc avo’ [% ©n t

3 DE
h= /gexp%‘%

(2.17)

tr ongDEL -~ m¥glg2 c A, phco- . diuy °nht, KI “nghs

Boltzmamv ©~ T "tl "L nhi

Thigiangi nhit |t tmh X h@ncls Mm@ L dhtdos | n

| °vn° qu &ut hc@&IS cn | ahttrongtth g

thWwk[y r a tab hdigpngii, c/lu ththotoh nh p g ad hai
ch/ljehy c Tn Igcanivih Al-Sitrongtrtth g b B Bng IFu

nh<€ckvwh sbiudld phR6Hhg
RP=kt

trong LUe Rnll° " maltk! hags L&

(2.19), t° igiah gitnhi t.

8 @D
=2 " f(f
""9M (C.- C) (f.)

(2.18)
ttheophh €h n g

(2.19)

Trong(f)} ", tmhcarmh phfnphaen (f(f,) =3,17cho hp kim

n h 1A856),Gl hags maoqyn (2x10'mK),D. | h s khuwk h

tan trong pha Ing 3 x 1@ m?s), M| ", dlcga " lheg ng (68 K at%

Si), G| fi'n g, chHitan trong phadh (1,3 at% Si),
trong pha,Ing[107].

vI" i rCg, chHltan

t H n

t h, 8o Tuy 8§ n
tr
t ré¢-nh

t

t h&ig kc&n

r

K

n
do

3

ct
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236.TX i to h=3nh

T2nhil ch¥ogabhp ki mngpl thutv ™ oc tttb h.3 nh
Tc Lfu M@magtc  ttb hPB nhtings quanfrng trong qu!
ttbh s e Fu @ph “fg@ctip Jic L@ FL Kk hluc®m
v igianth h¥chFfu ®p [nch ‘mgBhtc | bi/h dchgcec
C8§ cJlduth cnghimchotBfraa g k hic  tUfun g®pt ipthi}
cho qut®% thenrhcx Ycx nbgih €188} [61].° n
2.4. KJ} ludn

Chehmalud Bw tr 3nh Tb iykbucyln3 8 Hph,txngac b i
hp o§dhi Gqmanbiu t Bkeh §d @chS8acu cvEcc t md nmg s
trongth h3 nhh kudac 8mi L «  mghk@nh "tnzhc vtjgac h n
hpkim trtthg t h8iig bvEingkRlbh, nhtgahp ki mnbg8&h |
t ht hghlns §ngx n” y,.nhthgahp ki mngpithue v o
nhiQyut nh€phfnt pha, h?3dnthantskEi tphkia ,r v. v.
t ht nfgphs ig@enntl Jh, Bhtgahp ki mn g § ipkfd pha
v" h3nbaphadng§8i Hai nt'lehfung ®gbil c/Btvg m?
| “c tL" m innhid  ,thigiangi nhit v _ nig8ecckd)h” <c §c
t ht nguansirng t r on g %q uh§ nthi3knvhah ngbtih QL T
thuy} t koraoho licth 8 [ gi[pduy/}:

-Td ‘lce h3 nkhgducloihpdki m nht m ABahh2h v
rdb, UAlL,p h ©@nlnbgQt ht ngcglamtinngia , ¥~ tr§c L
chchhph€hng ph&8p .m8ng nghi®°ng

-X8c¢énh c §umnhithob h3 nh t phnplagthg gian t
gi nhit,ttc  Ifu ®p mchothph ki m nhtm ADC1® tro
h3nh, nbg8 nx Jhc b
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Chehd g
CHUf N B T CH CTeVIH P KI'M NHDM ADC12

BING PHhuNG PHCRGIMICAKSGT H P RUNG

Tdhhp ki mchat]viphaehdhgduhotb ¢ Fntkrhg We huy
sangh 3 n hcfu hkeh ¢ gialnket /piih g t h 8nig hl&n lmMfac h ¢
qusg t rthche.irongth h 3 n W, & éhac /b dchgcful
mty ° fubsbbuc.Tr ° n° ncghhistn!| EpvOmhu@hng phsgp
nghi,L4/p h " nh _oghiu8n dcbdprhit Facghbup h €hng p
r-t L¥c tr °k}hmp8ungghom gkhii M nrmgh @ mnhARM® 1 2
pht © £ ch ctlvidthgdulmblo ‘lc€c § Fuchdth k3 nmg. b § n
3L.Ch IsT ffhayh€hng ph&p m&ng nghi°ng
311.Ph_, _ng ph8p m8&8ng nghi °ng

Ph€hng ph8&8p mé&mgdnornhgi °r g clifénoudigy t h
Quég§ tr3aht m® ryr \dtilliknigm | Ifle®mHNn nghic® nlg ni €
mg§thratrtth g t h &ig @mkbnl mB tranglv, " kgul n 3.0).h3 nh
Qusg§ t'n3 mio S%nphaBeb (UAN)trongh p ki mndgc§ nnhlb
hinbtag c&BlBp m8&ng nihhth Agh § mv Ro§n & botb
dfu[105], hotbk/Th prungyi m8 n g [10Q.AH **mg *sn g grag h
qus§ tr3nh miydTcihzwnwh da cn8mjbhu °M'gm cm§ n
nghi °ngueg’tolhkimidd]l ng.Tntcamh€hng ph8p 1
nghil°engWithnh t h~ hth KE2R4L(25]v38) fn c[ g |
phg8pntgwi khjng.8p d

Ch /lcfb h- a p hgtrongpoh8@hng ph&p Lm&nmtge ng
nghi @8miMotegiv ™ ngs [84].LT t/hufiphoOn WIS kuH t i n
cho ph®ptdnFm,giprivenfm tt rQnib tm&ng nghi °n
t §ch Wochuy tdygakimlodlng | nguy°n nhOn
h ¢tdthgcfu( h3 nhS 8h @ t §'cchkhing nyhh LlI€qu h |
h hn tngeng ¢a rung[39], [45], [118]
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Can nhiét

Noi nau

Thiét bi
O nung cam

O ‘g B6 do nhiét

O

Hé théng lam ngudi

Mang nghiéng

l\

Cbc thép

H3 nhSB.hthng m8&ng [7Blghi ° ng

@ Thanh mang Kim loai long
Hudng dong chay

(@

H hle

TAmmam  Tam mam phat trién  Phan tach

H3 nBSB . n![pth©n fm8 dah °m m8§[A0Y nghi ° nc

Clng t heoucmG.lEskA[@9],echfc d . fyg aofhc
cahpkimlngt r°n m8&ng nghiveang flmgtroggyviean t
tbs | '@g tfomle® pho©n t §ch.[yMt riohmh qdi §n ¢
Ll ‘&chphtlvi v ph®hnd2&heo m:t h3nh n
scing lngm gta Ml tqgrug tr 3 ndhcp H@Hm gt €¢ h
m&ngdlé o, fygchirz hd i dYYhmgg ktim° n omg§ g v
d . n dy kinhod.
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Vung 1 Vung 2 Ving 3

H3 nB.T Xh ct]vic ah pkimAl-45%Cuchlyt r ° n nrg§n[g9n g
(@) 015m/s(b) 005 m/st r ° AU cdh@i0 mm libmg nag@ (c) s
" mi[dt, ndgy cthr on8bh3nh 3.

312.B"tio&n m8ng nghi °ng

Ng h i °un tcuchotibfib " i ctad.&ipnickiv *, ngs [74]x ©y
d ngchothifbt 2 ¢c htt € h'nngv.iL b~"i to&n r -t L Yc
Trong b~ ihpkimBng(cn "ikhhe rirs ng nitl ng
hcnhskhwgh t&n Inhik Wdunmhjchy ngQhth b
m&ngivdifcwyv ™ "0 hIL o (T 33mhH pkim| ngl * nidml
phfn  t Qmtblthih | p L *H(g chiQu ddylL& h3nh th”n
bOmHbgca m8&ng ngl@ °dn'gi clr-h gelhlivii ol HQ
c8§c XOygh L o . mBa gOkut rl°H mreedl t r ¥ang
Vi Whifica m&ng. HOhti m8§n.gthed " h A  ihing
LlFogakhih pkimlng te °B, fgimiothing tr°n m8ng
L' ngtwib@t hm8ngp WHhg Trong qu& tr3



tr°n

Voiva t

GialQmtb m8&ng Vv[ykindlgin,gp gc th 3 n h titph “bnih® nm

thi Lngdv ™ tihp bi °td. Mhbdb Fulgalp bi °n nity t
LWh fica m8 n8ghu c T u n@s RrandtlPr,lp bi °lhnd hun" vy
c- Ww'hy htbmnéohpnbi °tn nhi
Cp.ndludnhit nglchcth nhdichotth g t mgggia ol .  ng
nhi tchly trong ntbphin g v u ! n g ctheo IOmHs ~ mérd 8.4, ta
cph€ehng tagnhh€Orahb:
& (x) (x)b- g (x +dx)@(x “ex)b "gdxb " gd (3.1)
¥t Chitu dong chiy 8
e,
&) 0 x
3y
H3 nAM3Btfib" i to8ly drfAg oBMg nghi°
Khtng “enhitngtur ong v¥ng kh?limignngd, an x
d, ngtdgvid! ng,ipQnmtb vL ang hx@tnhiQuéoyi d, ng
nhitdc t hea,dngnlyg-fncbigrgn°bQmb Ladg x ®t
xemlémhit (khtng ct, gy BaT). nhuy nhi
c8c d.tngt hnehoi p g@dknhgg8 cn k ht n'g gt D°QmHyb n h i
ph thuc v oXphndiyqual@mtb m§ n g glutbovgih 5 o
nhi t K.
Ph€hng t %gnihtrugQequalp L Hwlcotthg t h§i

dng
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m8 n g Qn ghpy°® lMtgbddthdingvt r 2t r °n

C /.

nh€e sau:

ms8 n g



q+rsL%1 - k%% gkéd—ﬁv (3.2
L T-T
a=k i L E 3.3

Ph€hnglot rt3onm rpvijretwtth @ t hgSia d ., ntg nh
trong khindgy gic@mwd tigg ndh pB.SFE3,§4)t r 3 n
clng |~ ph<€ehntg ttrre3m hm8&n ogn gn gnhhii° ng .

ﬁJ Bxder Lﬁ— dy k —‘ (3.4)

KTgu't 2 nh 'd,o@fna"j/tchi(m d'py Ll'tbhga Lt BZ g
Lipnicki [74]L ‘& chra trong ph<€hng tr3nh (3.5
pd _ J-Nu"@)
ue a( )
tr ong W “ice® ck Hilngug °caritl " it gi an_ rkdid yn°gn t
dl  Qc hdpy Lltthgt Eung b 3nnghu ykilhnit, n g hn@im b
L k ht nmgturyl\furh " Ngsselttrmg w3 nist stefanC8 & L
|"®@g n'cy tl2ahh to&n nh€ sau:
_C(T,-T)

(3.5)

(3.6

KTqu't 2 nh[74] dh§avragchiQu d. ay pc L *Hgh thu ¢
v oigiamnkimlodl ng"tr °n,mi8nga d, ngllkng, s | o
Prandt | RepoldsRé. Das trigifln & ha, Lt& oshgflgi ai
chiu daypclitogttndy hBHANKUWL EEEgi B ni,r
xudihi ndos suygimgatruyrnhitqualp L *HodpchHu day c
lp LiHagt Erhgayl °dn 'ty ehlip LHg PhoOn t 2
to&n clBdoaguhoogit & tatchrgRey n o khiQdt” hys
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'nhgalp L iHogimkungl, d” " yale L tHigc L nkpichh
s Prnh.

Ctntc°nldédhBdumEdng nghitifhg ,h “mghthix°8nc
mc L2tchdun/® %~ nhicth&aghim@&uw b { ch ct]
vichohpkimn htADC12Wa@ng caqgiquh8 tr3nh phon
thwl o d _whgp ckhi mngdt § ¥ nl.Ng&n gurki} it p rung trong
qus§ trh¥ch tmre°tn nmy8inkgp nngChni gt mcga@n . hti § ¢ h
32.M,c L 2 c hdungth cmghi m

*MAc L 2xc rghiMn:h

Chuibtf chcchohp ki m nhtcmt &@tizithg du
hotb  c\chugvhsangh 3 n hcfu high cgialhet Upttth g t h§i b
I ng, “ngthi x8hd tth® ng!® rsg hnpghl T chao -IHUE tr
t rh§ng nghRoit°hnuge dEk@ r Yac v in gntyfaLus pc

* Ni i dung thxc nghiMin:

+X § cnhkhdngbin t ha° a§c  thichghign s

+Th cnghim r -t L ¥Yecn gthri ¢°nb, gmi8 tngth ¢ sghi m
I ‘& ch n.

+Ti <©u ho8 th8mghimh!ng s
3.3.ChuXn b th, ¢ nghi m
331 Chxnblp ht ihifvolthxd nghiMn

*Chunbbh®i @v 't rkai ttnh "hnsta phh

Pht'ip tKi m ADQI2 ln& lHbmuat Ctng ty TNHH
nghipChinThdag.Pht i ¢ -, ck 2 ic hgxx tab B0 x 90 x 30mm
(h3nB. 3Th' fmhh'pcdcalhp kim nh!mcADC1IPi LK
blag m8y ‘quhaSHePEETIROLABchotrong dng 3.1.




Blng 31.

Th”
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n h

pb fha ph -kai #ADQkh ! m

Th-
phfn

Si

Fe

Cu

Mn

Mg

Cr

Ni

Zn

Ti

Pb

Al

wt.%

11,58

0,63

2,09

0,17

0,081

0,023

0,055

0,77

0,048

0,

056

C5
19

I

H p

silumin),|

| "@ g
chng
bl
Al

Ki m
K hp
h pkimn hismdngt r ong

Nhtm tMDp&inzhyd A nhmtsm | i ¢i (&7 n
k i’ ms B &y nhiQu ntH, chim khdng 50 %tng $
CpPp[3,¢4].mig hm - b@ cao,irng

r i, °khlgn £ m¥p nhdtt t (15171 1 6 3
mat s8inhidth ¢ ao.

v

nhe FeMg
h pchoch]ttb pistonc h on ¢ Lect tiong[4]. Gifn ™ ttth g

t 08

n

T(C)

Fnhm@roFagtshge 8,0 " €t r 3tnrh® nb By3 n h

200

700 |

600 |

500 |

400

300

200

Si-Al

1 atm

W/ mK)nhitmhi, «x n n
C&c csiplhuemi nttht'@ h h
silunmihnvlhsidgt®pmi Siph i nt hfFnghm gpi h
Si ,ct®i llc®mi ki pnh h ot& ntghueynh mkim

MH ,ség i « mhi g ah p kim Al-Si thi,
t ¥S8ti 2 PAH
3.

G’at:tSagerr

FCC-A1

FCC-A1 + Liquid

Liquid

DIAM-A4 + Liquid |

S

11.6% Si

DIAM-A4 + FCC-A1

0

1
0.02

1
0.04

H3 nB.GiEn.” ttth g

1
0.08

1
0.08

1
0.1

1 1
012 014

Si/(Si+Al) (z/g)

1
0.18

t 5B i

Al

t hz ch
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Theogn “ttthg t h§6,hmkk mhnBtm APCXk2 ml hhh
s§trce c¥%ng ti nm” tthign ¢ ht8hsial "gyini n - c §
phagmUAl v~ ¢ WinSi). Khofng hit ( IL* nld chd hp kim
V. i11,6%8il © kh § t A ImImg ptfior8In Fabtsage nhi . dh[y | ng
586,27°C v "t nlhtinkp L ~ °6 BINPBnAit WL nhpkhidng
8°C) h7wnh 1B8nh 3.

A7 Equilib - Results 58627 C - | x
Qutput  Edit Show Pages  Final Conditions

Ol = @ TIC] Platr] Erergyil] Quantity{g) Walllitre] '" BIH

| FactSageEdu limited to the elements A1 5i FactSage 2.0 A
{gram) 0.224 21 + 0O.lle S5i =
(1000,1,s1,$1) {(1000,1,s1,81)
1.0000 gram Liguid#l
{1_0000 gram, 3_.€853E-02 mol)
+ 0 gram Liguid#2
(586.27 C, 1 atm, a=1.0000)
{ 82_400 wt.% ARl
+ 11.€00 wt.% 5i)
Final Conditions
< | <> | TIC) | Platm] | DekaHWl | [T calculstion xl:
| | | |1 | Calculate >>
W
£ >

H3 nART3nh two8hylnnghp ki m nkSm 11, 6

A7 Equilib - Results 578.87C - | x
Qutput Edit Show Pages  Final Conditions

Ol = @ TIC] Platr] Erergyil] Quantity{g) Walllitre] '" BIH

| FactSageEdu limited to the elements A1 5i FactSage 2.0 A
{gram) 0.224 21 + 0O.lle S5i =
(1000,1,s1,$1) {(1000,1,s1,81)
0_.85%810 gram FCC-21#£1
{0.852810 gram, 3.32€5E-02 mol)
+ 0 gram FCC-R1#2
{572.87 C, 1 atm, a=1.0000)
{ 58_430 wt.% A1
+ 1.5€5¢ wt.% 5i)
Final Conditions
< | <> | TIC) | Platm] | DekaHWl | [T calculstion XI;-
| | | |1 | Calculate >>
W
£ >

H3nBT3nh s8N dighhip ki m nkSm 11, 6



60

* Thi&t blthyc nghivin:

-Kiwh t ra finh hncla lgdrchin t r/fbnp ht@ni t 2 ch ¢
ph p h S4LABXAVM11tY Trung  ngoviinn € In§T ngg h
CCCNQP @B3nh

-Qu§ hohghphthdchin tr ° nLHL20/13%u n@H hre g
nghimB mtn Gia c:ngh&pa Ch ®GEMNIW). BVKTQS

H3 nB.M8y quapnhg8%p HS3 n h0.L3,. nlHh26/13
LAB LAVM11
-Phticpth®n hitdacByqgu®t vi Us apih K iYentth 2
Vd , HVKTQS (h 3 B8.H).

e

H3 n bl TRifb ph ©n {tD8G2500h |
-KiWhtrat ch ct/Jvil ‘&thchint r ° n ¢ $vitkRrnuhn chit ©O1
Lo rg®n C!ngTnugoCNQPPW. ng 'tmhib2minndh\
iu & CtrglimghKhoah?3 iRk h2 (
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-M,ts thifb k h§¢ccypdhu§ t r 3 hnhbactghme  mErgi t i
m8y phm§y m&y dcOy CNC,>@Xym8y m8nddnd - n
dng¢ L o Wkv.v..

H3 n b2 K32.n W vikkih trat ch ct/]vi

a) KWvinAXIoitA2 M, b)) W iWAXIOVERITI- 25C
332 X OgxngthiXblt h2 Mnghi

Tshnguyta ph€hng ph&p m&ngmedlhi ° n
I x©y nglhthng Llrvact tr °n m§avgc ma hn gumig® g he
nguy©°nc Itir3reh bi3y "t stHn2l i gnthi® 814 h 3 n h

Cbc rot

4 Kim loai long
rot vao mang

a fr_ang
thai ban
long

Céc hing (thép khong gi)

H3 nb3Bh niguy °.m Iphehng ph&§p m&ng n
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Cc

B L Q khiw
nhit I, |

.'.

H3 nh4d H3thngt h2 "nm g hi

Hthng m&ng “mgli§tn dnhgenhnz nphh nh€ sau:

-Hthng r -t choichfQh ®pad hrgmblol gi bk L m
Ing mt dao khsowg Whi/p x Y%cQniHr °m8§ rbg .

-M&8ng nghdclmdep Et€°ngb¢cnnpghlhnBovgc
ph€hfog nrganwyt hca iyt tBOL,. M8 ng nghiig® ngh@p”
thnk h* N §USE4d ~ y 5Schilamd. ai m&ng |,chQir:m mm
| . ng m8&ng HsauEmO0 mBmtgr W rhg . atEn ho " n gi
| " m, ingm8ng.
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-Cchng g bh®pSKB:BYMg K2enh ngo |
chiQucao 130 mm, kb t r octig lkt€ohng ¢ AL trong | |
nhitl'intt .Nhit , da | c @#@&WDbib L QkwkhWwnhit .U

-nng ch fsmbP -z, tHga nfjg saukkwo , 75
33.3.X § dhnh BhiM i IL ynglyng,roncvahip ki m nh®t m ADC1 2
a) PhonMlittdggh ®h h v i sai

Ph€hng phh&bpit xd&glng (1 iquitdils pipv T n
ho " n to " na{poki mumdrittbg! d phedingg ph §
cong |Lim Rig€hng phs§p nmnhiy ddhful phem 28§
v’ ‘nhill t h¥dbclahpldnwi c&chligti khS§c nhau
nhi°n, ph€hifngW\npkhgscp hip b §t¢, nrihyit mc §ch ¢ h
x8§c |~ ph€ehng tthe®gouPh @¥siOf33 ah nhi

DSC, (mW/mg) t(h)

L1
3.0} SIS 110
241 1 o8
1.81 106
121 104
0.6 t oo 102

480 500 520 540 560 580 600 620 T,°C

H3 n b5. n3eng cong DSC_cah p kimADC12
Trong udh & i ngk thudp h©n t(td cByquehi VIWK Sa i
U'nh nhit ¢hfylng vt Bhini lho galpkilmh?! m
ADC12. no©y | " phnah'ndgelmiyBxhs chhimiet | dhuywd
bi/h phag avd i u(h® n3h15). Kh' i h p kimL ‘& gia nhit JhIB00°C v i
vaht c10°C/p h %t v ° mgaiw i L -c ¥nf'grirong DSC 2500. B



64

quf chottBynhit . .- n gy cvh't nidhig aADC12lfn "It &F7°C
v " 45%C.Kholngnhit , &gl theo ph€hng'th@§p pt
gu®t ving3XREL.i k ho
b)T2 nh to@i§inQphah e

Ph€hng phBhacuggd hPBhrhh tr€ctqi®y nhi
Ilng vt mwigrdhcahp ki m @kiong tkbig vE ¢ %n
chdn.Giln © phacahp ki m nh!' m AmChyhwAam |~ n
siliagv&<€etr 3tnh nB hye & .h[nl richna gni"ty d'%n b i
thnhgah hp ki m 528/13C.

Si-Cu-Al
Projection (Liquid), 1 atm GactSage“

BCC-A281 / DB | gamma SI

4 /08381 ! gamma

A2 FOC-ATE1 T HCP-ASE T°C

A2 | CadSiD chedin P2 | 1940=) / HOP-A38
= (=T ! O/ HEP-Ad8

T{min} = 528.12 °C, T{max) = 1414.33 °C 1500
A2E1 [ DEIM
A DHAM- AL
3 [ DEE

a3 )/ NGCuT1_zeta NACu11_{s)/ BOC-A2H = 1300
R | THAM=A2i = 7

0011 _reta AFSCLT1_(s) / DLAM- A28

u

ASCuTT reta A Dl - A8 et

C1E8 [ THAM-ASE /

: ClEE ! DIAM-ASe1 [ FOC-ATH ;EDO

WiB] WiC) C
012335 058012 90784
022370 076164 833.56 -
000253 091808 84183 =
001264 ¢ THE

002589 0 758 -
030074 QAT TeAAT . ‘&}G-C

TR T EAP el 0 e b

S
Fagiss
.
el
JLJ
L
{w]
L2
e
kl
=

g

200

ERERE,

B
]

L/
023453 063474 63535 : e
a3ssic dsers 3208 DIAM-Ad

:-‘u{bb

TOD

ol B Enle e 2 40 B0 0 O g b e

Huhhhhhhhhhhhhhhh
RER: 3 =
EEHEEER s as

EH
EEBEEEREEEREEEEES

500

Vi tri cia hop kim
nhom ADCI12

Al T T T T T T T . (:;; R

mass fraction
H3 nh6 G[n ™~ phalm n g u3BiCo(ABA12)
S d ng pHn mQn Factsage 8. ¢€giln =~ phad @ dthg mtuedyl " ng i
" cah haiddht Al-Sivis ¢ - Hbgna n g U @U2,09% MHicdug a
giih“pha cbMdin tr°n h3nh 3.17.
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Si-Cu - Al
Cu/(Si+Cu~Al) (g/g) = 0.0209, 1 atm GactSage"

700

Liquid
650 F

578,42 °C

DIAM-A4 + Liquid |

w00 \Fccm + Liquid
% DIAM-A4 + FCC-A1 + Liquid
550 - \
552,12 °C
500 | 575,32 oC

DIAM-A4 + FCC-A1 DIAM.A4 + FCC.A1

T(C)
FCC-A1

C16 + DIAM-A4 + FCC-A1

400 -

C16 + DIAM-A4 + FCC-A1

350

Si/(Si+Cu+Al) (g/g)

H3 n 7. Mbccbgiln © phata  n g uasikCa Al

T giln “ pha,t 2 nh AWwgpHEMM@h Fact sageh8d & x
nhit  Iehglng vt teighklivihp kim nhtffm ADC
|1°®@ | 7 °6878 4BGRhdag2nhit | L. nipchb h h pkim
ADC12 °’'C§26 phitan xtr[i n bag gm: UAL (FCC-AL),
Silic (DIAM-A4), Al,Cu (C16).

Theo §a%MmdbpHh mdn Factsage 8.0heh thby rag,s ¢ - Hum
¢ a rytrong h h pkim Al-Sid¥ Jitbat h a ysau’(1) xudihi nv %n g
'ntd c@agbaphaAl-Silng | © vi%ng ba pipealhkghi |
chuyi t h” mdhUAd ha Sri ¢ %n ggd%mogtd. @ khopd a |
nhit  da v¥%ng “bé& mpgmakhbonn g, Qu  tlBhkhging 3,5
%.( 3 Wh Ld %n g -Stdichupd ntkGvQp h 2 a ng - Sithgp h hn. B
t hdy t dos xubhi ngal ngtrongh h pkimAI-Si . Khd - kh't
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mHug al’ ng v 2n'gtdt c@gbapban © y k hHthnng (xhud nh 3. 6
c - Henal'ngv ¥an g HAin x UMngktito, 7 yn g h h'nngk h i
L Cu gi aQt tnn"gyW @ gilit ht,h 2kchhi  ilh~hnp kimd\ly
SiCuxung ichkt  IL'&glng .ngl ho” tamgt ebfjg pt
qusg tr3nh RE nh¥%n gutettichaniellig(a gri- ¥apg kimdng
nhit  ¢%ng _ mitnwWhit h” tktmlng Ltong L

Nhdn xHKati ph<€ehngnpnhigp L@ etnd v'tl nhi
Lagrdacahp ki m nh?! mukh¥ g anes, i nid ¢ akhdng
nhit  I'! nkp.NHit  Weglng t ©nhggt Long hai phe
toffn nh€ khlb7g°Ct hdy obhg tkhiveglich ohi s
kh&c nhawilli§ nghg®hp h § p tD I Ehgndh i 345°C,
"iv.i ph<ehnlp “ ghadmpt dlicgrh |7 B5Rn il y c -
thWe ‘& gili  t,h2h@kimAI-Si-Cu 1hp hki m c¢c- tchaxc”™ ng
tan ho"n tongn furomhe khangphheh” (Hlan t 1
tan| nnhdlg aSitrong Al © hh185%" nhit . ¢%ng tinh v~
nhit g h, ngt %k ot off mQntFactsage p hr onggp t m €y
nhit Lglng khlnpg.t Bag IWBgid ¢ a DSClch so
vinhitl Lhgrhcagin " pha [I'¢  fhoittc Hgui @ " n
lnmc  ELch chng Do tL IL'emghth t heo MBAGdc bis
sovinhit  Iagrdatheogin = pha.
334.C8c t Kc nrgg Menhg2hn h

Nh€e L« phon,c322cChiQut rdopygllihbg t £E°n m§
nghdh dg@ct/p /s | “@gmfmk/ptinhl €htb ta tr °n
nghiChiQg.d py LItFomgh tHuc v "igiantkimIod 1 ng" t r ° n
m&ng,t mhi's Revh "scPrrNgo  fnhr'ag€ag-c¢c nghi °
ca m8ng, nh@ ddhi m&ngh§wnf rthhi'tfug rsaa |~
hsh3nhgddt®hin tr °n8B.MhoBgns gn Bt ht ng
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ca m8ng

otl t -

| Goc nghiéng m:’mg‘
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Chiéu dai mang

m&ng, agmé&nuggdlyil° md
| " [rcig cig® otypn Gh s h 3 nthg ¢adht UAI.

Van toc Lép phu
dong chay Boron nitride
. P Do nham bé mat
ng suat ca ctia mang
Chay rdi
REL cau cua hat/ hé sb
"| hinh dang
Thanh phan Dién tich
hop kim bé mdt mang
D6 qua nhiét Tbc d6 1am ngudi
Nhiét da rét Nhiét d mang

H3 nh8 4h.h Mg€a
Ctnvéo c8c

c8c thhogdMméts h3 nthg[2d]
pil@achtn2 dla R myg os cho n
cucgalush BN tnhii- t  ahii Ylkngolfyl a¢ r ° nith§ ng
| © Qr hd " i m8 o g n gsHIFW nrgeh Emueghli ™ n
k2 chcHthe tfutahtc, ncg®e 1¢ hhnthgldal a
chndatheat ht nlg&§msh gi §nghtir 3m&nd33%
a) X § dih BhM { - t

Cknveédigfph®©n t2ch DSC ™ ghabRaogpfnt o § n
mQn FactsageTi/n  h ™ n hnghimt "Iy ilvdliu ADCWZX crih I
kholngnhit i -"tnhdl cho qug tr3nh r - fiqu Yac t
r -Lt¥ac nghhmchotynhit . -t sau khlim quanms§ibé
kholng30°C nh®€ent h9. nINg3.”"1. vi @jqdfph ©a t 2 ch
ki mABDCi2vniJftkpvivi cthamkifo ¢ §c _rughi ° n
Das[25], Gautan{37],_ « achnnhit , i.-fn 'k€1 ° 580°C. 590

m8ng va

trong

choh p
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700
600
| 6
500
EO: u
2 400
«
= i
E 300
7 | 5
200
1 1
100
0 - — 7
1 ! 1 i I ' | 4 I 4 1
0 100 200 300 400 500

Thoi gian (giay)
H3 nho.n3engcongnhit , & cWhc tlri°n m&ng
HNhit  dc r)3,Hnet & nlh m8&rag ,m8qigi v~ ¢
m& n gnhi t5 mkun g onigin gnhit6 dchng, Anhit e
b) X§ dihthzu d " iv gn§agnggai M8 n g
Ckn v o c8c unvQu & nt rc@lmh chcchut r °n m§
n g h i [B]n[R], [15], [16], [37], [40], [49], [58]v " Fo kit cl1"n'gg ab
t § ¢ S.@iKumar[66]L « ngthpk/tquca c §cfv@h§c§ g it ht n
s th cnghim "Lv irHnhiQvdliu ‘lc€hbt chcblag ph€hnec
ph&8p m&ng ki °c@mghiktht rong qug§ tr3n
m8&ng mwdRKiathmkhdngbiph t hi ° @ ohd Ydhliyimt Ir 8 n
m§ nlg300, 4 5600 mmG- ¢ ngda °mE Myl achn 45T,
55 VLB5L .
Cc)LxackBntnsXr ung cho m8ng
Nh€r 3 ntongonicB.l,vchfc d, ngUlkgchfy | br °n ms§
| " tmt himhh MmgEhchu d py LItHhgvVv it ©sfmmlice
phO©n t8ch tr°n m&§ndgb.tWhn®eng q@@cdi 3 nt
ph€hng ph8&p Lmgimgerungg hd8 o gn gugiaZ. Wang
[109], [110],[111]] Trong c@cn nyglHic8 el Q@i r a m?
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to8§n mSmg -MEghi PongWMIEnhndi §g€atns
runggMBEh3nh ‘tchéduh htdga ", mtsmaghi G[8], c
[40], [44], [46], [47]L <hotBI[n h “dg€a r umg/hiic h3nh th
tchec tr°n m8ng thghh° ungnilypohndns rung
v’ ¢ Hhmuggchw n guciafudn n@gfnsr ungclagén | 50
Hz,c ! n ¢l sruungga I'lf’g c hl O7hkkvg b j runycd  ry
ch | 7 .1,5 mm
335 X8 dh H. k2 achtt KWEXh B numg d

dnhchpt chctvi “c @ h © Rag ph odn Inagedwiné4. Hai
t hthgms "¢€L8nh "ggsk&nhlkt®ng bE¥mMANEd)
dhg(S) g aht, L& t 2 nha tvo'S8on pdh €H2BY[83L, B6Lnh s a

Q - (37)

v — (3.8)

tr onl C-ndit 2a¢th RI™ ¢ hatt vi Ggatrang khdng
t 0 /1, Sc " nfolt c " ngcfurhnacadt ™ ng
336.Quy tthx&nghiivin

Trongmi t hthrpg Kkii m nhilnemizyibd g 1n, L
tr Nabertherm 720°Ctrongn inth 3 0 ph Y ah pkimljng ~ ¢ €
kivth trablagcan nhitlod K n h Ymighl tKhi ohntg, ¢ a kim o
Il n g Unthhit |, r-Hpkiml ngl&  ° b @M’ nmSHinchiQiv
cao ‘m’ah ¢cvdt/h X ¥c ng&hdng 150 mm). Kim I8l |, ng
chfy t Qb & ng nghikheg tteu€lvrigoC ch ng
L& HL tronmpityinhigi L& HL tcv ® ‘& gia nhit 30
ph¥tckhittfe h”" nh Wlntg kli °nH IméBnsay khichlyv ™~ o
cchng "¢gelngQbhit Mtthi gi.@&n kthi €lnhamh n g u
trongn &.C§ c_ chhe@nghim Tce mMtrttn 203 nh 3.
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L, M ,
Nartherm ngrqig°ng C c¢c h. g Cdt ﬁ)(u
. AGi . AM™ i
AC#’E_ Azmp nhi |t mXu,
| ’ ’
A?:@n . ng t“n It_)§2h
b1 chrly — C g — : g|.
P ] tre°n bQ "Qu xm
AN Blu AL " m t h c
_ m Hut 0
chly m§n g ngu, |i HF 5%
h p v i Ib nhanh ACh_p
kim t‘hlng trong [ nh |t
g’ ne c c_h_.c t J]
Cln Vi
nghgg AP h ©n
L « t 2 ch
ch’ n [nh
t r e |c
—— ——
—— —

H3 n BO.SBh™ c'§ c, cth ©nghim

34.Th cnghimr -t L%¥%c tr°n m8&ng nghi°ng
34.1. X © yxngdma tron thxc nghivn

Trongmi t hm1WWgdhhp ki mnBicHy tr onngr |, L
Nabertherm 720°C s au L -ivQnhim, m-gtu.t Npikiml ng
L'ehwith v QlkiMibicimbihnhitlod Kitrdhgéc, kh?t ng
dngvickh k h2rodiiibi/n t 2 nh t r ddnayly kgnuld@l. Kint 2 n h
lodl,ng rctifp tlr°n m8&ng nghi°ng trong kh?

luch &n trungulndhimf€a da ‘tchilnngg: nsg h

-Nhi t -7 T, (°C),

-ChiQu  dn'8ini ¢ (mm),

-G- ¢ n gi8inrdn ¢);

C8&c thttmfgrh stg@€ihai t HEENng @y~ k2 ch
t he NS h3 nthggahtkhichdhbphtf@gbphehndg Y%gh§p
tr°n m8ng nghi °ng
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Gi §c8adh bkex@yg chh€ sau:
“Nhit 1 -itT,(°C)i {577,580,590,600607} L ‘& m« h-a t
ma tich th cnghim b i x. v, i:
+Mc tre°n trorrec@ thh'2°C neégohO
+ TOm tromgclin hB ".€g&HO
+Mc d€trongn tci® Bn'g®i580
+ Kholng bih t boli, = 19°C
+Kholngbi/n t hi °n tronrgngkh!ng gi an
QTo= 1,68X10 = 16,82; iy gfTy= 17°C, suy ra ¥= 607 °C; -U= 577 °C
_ChiQu  dri§in-d. (mm)i {198 300, 450,600,703 L& m« h - a
trong ma teh th cnghim b i xo v, i:
+Mc tre°n t'rmorcgn thBEmmnég h i
+ TOm tromgclmht " nghb50 mm
+Mc . d€trongn tchi® Bbn'gghi300 mm
+ Kho[ng bih  t bdi =180 mm
+Kho[ngbijp t hi °n tronrgngkh!ng gi an
oy = 1,68%150 = 252,3:Hy cdy = 252 , suy raU= 198 mm;+U= 702mm
-G- og hn M8 gyl {3845556572 L& m« h-adtron:q
th cnghimb ixsv i
+Mc tre°n t'rmormrcdn thho2: n6gsh i
+ TOmM tromgcMmhB°nghb
+Mc . d€trongn tc® bn°g:hid5s
+ Kho[ng bt bdi="1m
+Kholngbimthi °n trong rknh?ng gian m
odJ=1,68%10=1682 by qdJ= 1 7 U=Y72;4J=38
S dngthifklhnhp t ©@&CDJ[1], [37],[93]v.ih S m r ng
1,682lWh g hi_&fn hc mg€a ot -t Q@ akimiod chly
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tr°n (chi@ngd™ i vin8 mg ) g hm8Vngyg cdhc Lhkxi |

chn,dngCCDv.i 20 ‘tmg2m rBg it iIm? ciing, hi6 tmt ngh

rng v~  6mtlh?2t Gug Wire3 nh g3 trong b
Blng32.B[n g ma . ¢ng®m theo ICCD

No Xo X1 X2 X3
1 1 -1 -1 -1
2 1 1 -1 -1
3 1 -1 1 -1
4 1 1 1 -1
5 1 -1 -1 1
6 1 1 -1 1
4 1 -1 1 1
8 1 1 1 1
9 1 1,682 0 0
10 1 -1,682 0 0
11 1 0 1,682 0
12 1 0 -1,682 0
13 1 0 0 1,682
14 1 0 0 -1,682
15 1 0 0 0
16 1 0 0 0
17 1 0 0 0
18 1 0 0 0
19 1 0 0 0
20 1 0 0 0

Htng thmh lic@hir2 nhe3Ahrpkiml Mg ndt nhi
Lr - t) (&xer °b®mtb m&ng m@hQ@thidti kh&e, nha
m&ng nghci °rRyyg eh ®pc k WiE@nchgnh" c §¢c g- ¢ ngh
(Xg,hthng @€ " m negdt rd€@ m8§fugacan m§ng L€
thubicchng ¢ ngl ®2goB5 mm chiQ cao BO mm, ¢c h ng
L& HL trom-g thh350°C, "dgenhit trong%¥%wv, ngahb
L - | 7 nrmhamlgBagn €.
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Phti ‘tchurlb®g qusm( ¥ 8HMH G dbblaggmgy
cbd ©Owi k2 chHxixt,bc@td v2 tr(B3B8Xm phbcl - L
m° i th!, m’"i tXnthhcblagldéng bch M5%hKE Wih'p t
[nht ch cUjvit r ©K 2nn\Wvi quang hc (AXIO-A2M,t4  p h, ngmt h 2
Vdli u HVKTQS).H s h3 nthgdv ™~ _kéga tehe® h Cnr °tr? c |
[nh ch p U]Jvi bag pkn mQn  p h © finh tmageXimage Processing and
Analysis in Java)Hait h* nl®2cs L 8§nh " gg §k%ih Eng b3
v shh3 nthg(nh€cl@®r3nhmik335 trong

H3 nBLMU L¥Wdhg p H3 n B2 MU Usticet d ©y

Trong n@ghn®°w héhnpg Isi cho qug§ tr3nh
nghi ° nogxB®adgp h €hn gguyhtthih cnghim L $§igbQ
mH(RSM). BGU t ja° mphc€hng ph & pBRBMEPVET t 3 n
quanhgia c gcflbir a Vi fUt 8c ob.i "Thhtasndgn g hlea
th cbdc WhWAi nmiquanhn " y . afidquy ek hai chonbih Fu
v o Yog mh€e sau:

y=b, “abx +Abxy #¥ (3.9
= ij &, j1=

tr ongl L - glig8mgcathcnghim® | "ags. @,d,w Ifn
'€ 1Stuh tZebhd R Fk@pv ol ~ bilceld

¢ ath c nghim.



34.2. KA qui thxc nghiMin

H3 nBA3v3.

3.24 Jtau¥xmh t h2nysmdg Vit hd "nmg hi
s 5,kifqut hu cta20thcnghiml €hc

th cnghim Tc@ chinv i
c -k hs§ c

songvXr cC |

¢ amith cnghim
n& rigl ¥y cdthhg

t h&€cC8&8d& hnhgnh

t h-

n h

cchngNghi Unlhg®n

¢ ahtt [nht]vi, kF qul trong dng 3.3
Blng 33. KJ} qu[ th ¢ nghi m theothi/k/Jh nh p° t ©@@CD

74

t r éngpgifn dh |\,

c §c’ n hbng dng8.3T ch c t)vi

n h eha i ch It ©#)vi 8thg du

r t»

tr

r

nh&nhEbc@y txchoodgk th o §
Cc @th ¢hb (setondarp solal phasedbt

t r o Rtnhkhih&hpr b @iy &k €

“ mnhang) wiong

t 2 clehdk 2tcthu n dy €0 = mihg W~

Tham S th ¢ nghim KJT qulth ¢ nghim
Tth.. Nhit | Chiq d G-c ng/ K2chc H S ha3n
. ro-t m8 n g m8 n g ht dihg
(°C (mm) (n.) (Om
1 -1 -1 -1 62,5 0,77
2 1 -1 -1 72,6 0,75
3 -1 1 -1 55 0,768
4 1 1 -1 515 0,792
5 -1 -1 1 48,8 0,829
6 1 -1 1 58,5 0,8
7 -1 1 1 571 0,71
8 1 1 1 532 0,734
9 1,682 0 0 58,2 0,754
10 -1,682 0 0 64,6 0,764
11 0 1,682 0 57,2 0,788
12 0 -1,682 0 50,3 0,738
13 0 0 1,682 59,6 0,77
14 0 0 -1,682 516 0,753
15 0 0 0 57,7 0,716
16 0 0 0 56,9 0,714
17 0 0 0 57 0,716
18 0 0 0 57,3 0,72
19 0 0 0 56,2 0,71
20 0 0 0 56 0,722

f
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H3 nB3.T3ch ct]vic amath 2 ‘mg\PBi{x100)

r -Lt%c580°C, 600 mm, 43

H3 n R4 T3ch ctvig amdth 2 “'nmg\Pb (x50)
r -L't¥%c580°C, 300 mm, 63
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343.Ph©n & ddctinc righivn

Th™ nfmphmbahp kim nh®'m ADCIIn:t phAm W3
mfu s8ng, chrh dcwng hao Fngtvd ntssni gl uiycchmp t
kim kh8c.fu Sn ®@dngndc -s 8mt & bADPhnfu Len tr
h3nh IIng. pha

Nh€ quabhybmgsgt @hnhd -Al  hfumim dc€ h3 nh
t h“tnofggu B3 hl Yac- tt r ° n  m&-th@yilin gthh  enlghin h €
hpkinlngtlp x %6Qmt m8&ng noyshli®@mgg c ®wfmm
nh&nh-Alclé®y B3 nhlobQmhHh nMm& ng n @HUImM[20], | ~ b
[80], [106] HFu W} qu §btmAMiy” ¢ t r A X i%a& h pgkim
Ing nv§nngui cW & hcoi nt ©nfm@ib], [16]. C§c t ©m
mfm Lc€ pho©n t §chh¥ it i & $dclev it hmyoHyd ., n
| © .dtoh asyg avahfcd K ng d, Md ngkhi oy ikuwong d c.
Nhit d.ah pkimn - n §ygifnmht 580A Qu ngkholng550AC s au Kkl
chlyrakhibQmts m§ A gtrt Hhipkimn - n gy bchibth, b im§ n g
nghil°«n gt €l nisntheo PtDas[25] nhit | ¢ a kim [0 n-fyg c¢ch
chly t Qhtbh mM&i cM ‘@dilflnh [mituygni t 2crtheobq
mb m&Kfgucas gifmnhit | d.ah pkimn - n §ydatheom§ n g
c h dhkhih pkim| ngcHyv ~ o Kk hfafdn ,t tprhghfnlcPimg n g
6 /s gi a tahngahlpkimn:- ndy.,.chhay n-.gifmc §ch
S Reynolds do L -[y d¢ n gmrgehfyhtf@  phfn thep nhdig a
m8§ nk/th pvinhit Hp ki m [iygiimg ¢ h mcatbt n dgbi IY4p
rash3nh t hhinthr %& cVvfeganip hevtnshi§ B®c ct r Yuc L L
gaih3 nh ‘“tthhnmM8highnan d [yrgc@h pkiml ngxu ng
dc goylir al |u,ngmtilrihig K" tGhguadignt h “ nfh  p h
cahp ki mhfy,Lg nc” y Xt JHivigc dn g tbrs pchtE Yt r |
ca Lut!fb @&in, ht3 nh tthh nnkdh chefunkhi® trong
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khuhpkim trtthg ofh § niBp@nhittth Qikin Wfu ho§ «c §
h -AJs au ‘lc- | L @nhany trongn & LWyi 19t chch3 nfa ¢
L' h3nh th'mh323nhe thrimrhg 3. 24
35.S0 s § npquts © ngki m
35.1. TYchocwathYihip ki mtuban L

nWhby ‘lc€t hai cicca ph!'i sau qus88ng 3nl
nghdglohplht chctjvicathihp ki mfullaGomul Qt
clng ty JmThdagmH3hie5 cBo.tibrt ch c ¢ ath ih p kim ban
lfuho " n dYog nnh §niki Icicy cviemq tpihrQ tronb
f ch cUAldthgn h @y .

2%y e T B
s

H3 n B5 T3 ch c V]
(@Chp L ph- MHgs0¢ "~ Qhlp)L ph - MHg20Q

352.TYchocova pht'i L¥%Wc khlng qua m8ng ngl

SO s&khgsegdiichc plh'&i -LtY4cr °n m8&ng ngh
f chcga phti Kk¥é ngua - m§tmghi mrg-ht¥aénm g L
thgd, KFquip h ©nt th2ctJai c¢c 8§c p hétip rvdo rcvic Kk ht
qua m8ng nmghr-°tnhgss8dn g | nhitg550°Cgi nhit
trong 5 ph¥t,,i gawepfghcppd chewlgia r °n h3n
326.Khir -Lt¥acnhit - tpstih@ g tfemlec® h3 nmhi@ h " nh
c § &t UAlc - fum s 8dmggfntgirat ch ¢ ¢ %n g-SitSion hs"8Mlh |
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tmg nnagngi °3pt chb kBB rgta
€ hc8 olhhABY, i2Z 6fu  h &8 It Hin .

4 \‘ . ’&\ll‘;c # -:‘f ﬁf: ,‘:’,‘ -SW“N. ;‘-_»:":

m8§

<

\ ‘ ;-. . : ‘ 4
H3 n B6. T3 ch ct]vih p kimADC12r -Lt¥c c tifpr

(khtng qua m8ng
3.53. TYchocova ph WtiEgc -

3 » e
o s ¥
' “~ i ‘ v
- v
“ -
B .o

By a0

nghi °ng)
rung v~ kh!'!ng c-
So s 8nhh§'asgdiichc ph'ici £l tr °n
rung Vv~ khkdigup t®©n Tohedvi t ¢ 8¢
Lr-t°5®iQ d° i m&ng 300
nhit* 550°Cv ngu i

NE A

rul
s ng r
p hnhiit r -t
man m§ n°g ; &P ngt
t rocngcln@ho tr7°n h3nh 3.2

% > ol 4
c ‘z, G o
J

H3 nR7.T3chctlvicamiu r -
@C- rvwung¢g{hbl)ng c -

rung
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Kifgup h©nlnhizch btJvichottsy , t r oghp tcr€8ang
htphaeh c - _ng@du hkEhn V ILQph ©®0 nighWt 2 ¢dnd d
L Yuc. Trmommp Kh¥eng c 4phaedn ge ko Sxglih 19
Vi nhaumtlhCnhWyE tmBA€hs &uhprkmgfns v~
bi °mungca mnggn pfnph  mattée nd, gmiothing tr °n
m&ng, | " s Re[108,g i “Up qug§ tr@®mfAm pthr&nn
m&n gyraxthuhl{i hhin@gst@mtme I E&hmgnhiQ,
f chec t hahbtph€en c- _ng@u hi®hn. Ngo  igir¥e kil
t Ltng, htc Eb ttLndg gy “Ypogican cB ¢ WM mg ws§
t r3/hthgie c%c (Mh€ phor 22 dhUphaehrcP t®h
b 'ngQl tr on ghWt o0& LbYc .
36. T2 nh 1}qu§th ckghi m
36.1.X8dhn . hdqguylhyng k®tnht rhung b3 nh

T c§¢qkthcnghim, qu§ tr3nhng 2Mhmdqwygnv’
ti ©u h-a c8oagtim@twp & ughpHrbmQn Design
Expert 11.10.L K/qup h ©n ANO¥Y&Am h "tfg€a c8c "thhgg
ngh Wh k2 cch@ t b €©unWhi nb 3tnfh3.hi> ©yv aFl ue |
chufr kiwh "ith Fisherca m! h3nshgar "pH€hrntg sali b 3
trung b3nh (meapmehayarsa) b3 ndhaiphsLhn
mean square). M ¢ iF§ t 'mpwva@ uldnhl, khirrg'niirda g mt
h3nh "tc3 @l Lc@ IC§fghh'ghaS c h& nrht Che nhit g
Lr- t),cie d” iz r-d- d xn gOh)icyhgixg, xTm8xavyg oxsx
| © tch8cn[@hsmeE c WP nht [H3 mhuyh c hohtlcBech t
ththag, B Il " ckhinggWdiailL&hgmrckax . h3nt

Ph€hng it rqeunyh  kHaddah\hi hin® fg€a c&c "t hln
clng nmhgéh sau:

y=56,56 +1,7¢ -2,7% 2,74 3X%x 396x L% 08 (3.10)
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B[ng34.Ph©n t2ch ANOVA c¢boht m: hs3nh
w . Tn B3 nh :
Ng??}?lnjn b3gn thgo ph<e€ehn G|F§ Gi § P
ph€eh" trung
Mt h¥inh 52327 7 74,75 84,25| <0,0001| T€hn
quy hp
x:-Nhi t .| 3929 1 39,29 44,28| < 0,0001
X-ChiQu d 7| 101,35 1 101,35| 11423| <0,0001
r-t
X3-G - C 10272 1 10272| 11577| <0,0001
nghi °ng
X1X2 92,48 1 9248| 10423| <0,0001
X2X3 124,82 1 12482| 14068| < 0,0001
X1 44,25 1 44,25 49,87 | <0,0001
X2 1344 1 1344 1515| 0,0021
ResidualS 10,65 12 0,8872
d €)
Lack of Fit 8,55 7 1,22 292 01284 Kh 1t n
( Khinreht t €hn
h p) hp
Pure Eror 2,09 5 0,4190
(Sai S thufn)
Cor Total 53392 19
(T ng)
H/]s R 0,9801
Adj ust ¢ 09684
Predi ct| 09292
Adeq Precisior} 39,5770
Mc . bh¥%pda m: h3nk &I§mdu dy€dsic s t r

k h ttn@hhnpy(lack of fit). M2

i uth ctv ~

| I} .t hbwy L -,

t €hthpg khtng

h ¥iguyf tiefn pHit ©hhnpyi ad

c’ngl krtg htghtu cHfHEDo

"rakhi thipi kivih ‘thb &k h & € g

t khnthn g
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t €ehnpy "h ¢+ T ngho493],nTth em! Prafsyk tecfnth ¢ h
s x8ccmhBlLn hhn '0s,c8h2vn'h hx &lcn Ahdrenq 4R™i M! h
quy f &ituth €nghim L «@ tnhe n Q&iSic t Lritham sWR?cao
(R2=098c - nghedng b8t hi °n ‘qgudm oGt mi €
n"y) v~ Ade3p5®modi smito nhémzhn MWdx 8@ §
k2chchth@rung b3nh.
36.2 X8 dh . h QquyhvsXh 3 niimg d

Kijguphon[nth2'cdfpeéa c8&8agtbng Uhdits h3 nh
dchgthhin  t g3 5b Teheg tingBA,gi BFctar m: h 3 n
t3mclL€" HOBgPREPcar m! hHmhhnhl b hnood
t rong klackoffgiits§ Itr khing c¢c- Tyng$®odagi §
X1-nhit -t s-g*cxnghi MBggcltdd khe m! W3 nh
ttng hB nhax@,e. 63 nh

Mc, fh¥%pga m: h3nbh EBnb BE€§ tFhang c
Lack of fit M h3 nh t “®mgc ph&Emdidas liuthcvjv "
S u | T/t kduymivt thadrch i®iWh “rth Lack of fit (kMih " rth
s khittn@hmm) kh!'ng cng Tk @ gldig miintThblng
35pho©n "fiauchbtiss g'icgkir ®h Lack ofwifmit K
T ndghhmgga k° ,fnhhm ‘pihhds: mr hHadMi "h¥inh h
quychohs h3 nthgcaaht cl ng cOmHithnglg.h o@1 nvg t h
PaskevicH93], mt m?! “haguyfhcfrth s x §enh®ln hhn 0, 8
hsch2nh x8&lcn Adreng 4R Mg uly 3 att Hhuchndhién
I «,at hm« n Qukignc tlyitham svR?cao R2=0,98c - ngh®a |~
fng bIpn thi°n ' quanosaf§tmbE€h3nh n33B) v~
chotf m! _hc3hnzhn hEMIxL8cc§ Nl k eltth ttrhueng b3 nh.

Ph€hng”it rfunymhkh§ chh 3lhthg deh-g chh€ sau:
y=0,716 -0,01% 40,012% 0,028x  8,0% 0088 O} (3.11)
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BNg35.Ph©n t2ch ANO¥Vmhgctho h

3
Nginbim | | N9 |B th enhi Gi § ..
thion| R°NIL trung | tr F Gi §P
p h€h|do b3l
M: h¥igudy | 0,0217| 6| 0,0036/10821| <0,0001| T €hr
h p

X>-ChiQu d ™~ i| 0,0038 1| 0,0038]11479| <0,0001
X1X2 0,0012 1 0,0012| 3513| <0,0001
X2X3 0,0063 1| 0,0063|18903| <0,0001
X1) 0,0038 1| 0,0038]11284| <0,0001
X2 0,0045 1| 0,0045| 13342| <0,0001
X3) 0,0042 1| 0,0042| 12550| < 0,0001
Residual (§d €] 0,0004| 13| 0,000
Lack of Fit 0,0003| 8| 0,000a| 2,35 0,1805/Kh* n
( Kh i nethn ¢ t €hn
h p) hp
Pure Error 0,0001 5| 0,000
(Sai s thufn)
Cor Total (T ng) | 0,0222| 19
H S R] 0,9804
Adjust ed 09713
Predi ct e 09447
Adeq Precision | 33,3186

363¢nh enhpova a&hctsXg! ngMngh
a) nh emgoanhiM i - t

H3 nB8a® . M4 chctlvigcahp ki m nh? mhiiDiC1t2
khg8c nbh&Qu " i m8&8ng (300 mm) %" kflrtaog
'i . Théhmg ¢gh rr€ng8&c mEnghinghc °ng
i't k° [g3@ng b
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e)
100 - 1.1
—u— Kich thwéc hat
951 —a— Hé sé hinh dang {10
g[) -
Jog9

= 7 I /}\ Jos
g 0] 4 S 2
% 75 - 1 1 407 %
3
ﬁ 70 T 086 3
§ 85 - los “ﬁ
= 60 - los T
4 554

50 / Jo3

45 ] T Joz2

40 ' . ' . . 0.1

580 590 600

Nhiét d6 rot (°C)
H3 nB8.T3chctlvica pht¥ic8kWaohit kh8&8c nha
(Chiu d”"i m8&8ng 300 _anmm8 g c65nghi !

a) 577°C, b) 580°C, c) 590°C, d) 600°C, e)iin h ‘ g€anhit - fh L
k2 chchith@ § hhnthg d
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N h ©Whi trongh® n3P8a-d,® n h _tah 88 0GAlh Bh cc xu
hegduh hkhinhit - tm.g i H®28cdchotyy h 3 nhahé h §i
UAl Edh kh@ngv "L t ht "thhn tk Hi®~ rBBIOH® nh t |
cahtUAl sbkehuwd t Whacfu® nhit | - t0°C58 t uy nhi
ti/pt cgimnhit .t cfugahtgim Li 288kHmMm $Hhe ‘rtge
14 "Eequab Si8it Kihaoht t h€ung b3Ynkihi €h
r-t, ke2hdgifmt he®hengq w8 5t8h3 tkbnghiinn.
trongcfh al th b ™y’ c @i ntrongh® n328e. Hin "n€® a* Wt h
L egili  tmik € Mhiatu i a fuglam§ n g  n thHp,imE ncgkhl
ntrndgdg myuinhanhgi YWpnng®nktngngl&®s tobnmfm v~
ngeg bin@Onme),nh L g %p m tlttbgfm[4. Do L -,
mts | “@gln d®afmhA|l IPEL & tbra. Khinhit , I'-t cao
nhit  WOmHfigca m&ng nghjiié&Ehgnb , oéh @y bt ¢ d
| "mguiy/pu ILigimt I tonmfm. Hmhin -t ‘@a ®geh i
khwr h  ty§anfhxh h hin® m c gotr mhm tshfuomthnl N
r -st&hit &gl nggahpkimm8&§ng nighm°isdyd nimg i
nhanhnhit . K pkim| nglWhnhit  K}tinh, QL in " yqugs8 “br 3 nh
mfmx[yrasm. Tuy nhit°ed; t kipy Sityale LiHg L
t rBOmb m8hgg Ithmttr bl mgv 'l °fmege iy it a
m&ng nsbisyylg cchlhin "ng&b mFm!l ~ nfmé@is h3 nh
dhg v~ t bt rcodvhveccahd t ETRth cnghi m, nhch thBr h p

ki m m@n $hh3nthgdv™ _lchbGdhnhdl Mt -t Ol © 5
°C "iv. ih pkimADC12
b} nh emgowachizu d~" i m8ng

H3 BRchottbys t hdayt chctlvigcamul Ydc€uh kxci§ ¢
chiu d" i m8&nginiit§d - -mnh&mw®8A¢) Lgv-'"c nghi °

m§ n(&b°).
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—u—  Kich thudc hat
—a— H& s6 hinh dang

£ 70 I/%H‘H‘““}“—————l {038

= i
— 1 L
E los £
8 60 ‘E
E o =
E 504 } =
q02
40 T . . . | 0.0
200 400 600
Chiéu dai méng (mm)
H3 nBA.T3chctlvica phtic8lt@c Wi i m8&8ng kh§8c

(Nhit -t °C580yglei *an gn8cf)y 65
a) 150 mm, b) 300 mm, c) 450 mm, d) 600 mny @)h " tg€achiu d = i
m&nf k2 cchdt W& hh nthg d
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KhichiQ d ™ i m8hHOont ENO tmm,chk@a hp htah & |
chbgifm v, 'cful h&8 thbt ng IQF nd  mM&mig 3cOhBbin gihmt L
600 mm, . ckhtch ttnhg€ | %en ¢ I o mofw ¢ & ttagirnt
Hin '"n® n " Wwglit Hkhkcei@ d”" i m8&ng titng
nh8nh ada®yt c¥%p hi8Wad/l dobga d, fygimoihl ng
tr°n tB&mdi e é&tdh t Whacfu(gi “pn @it hng QI €
mbga c®cNgm " i r ali ntheclfalndiomy®amhi
Lr-t,t mlahpkimlng c-_ ngaimkhihid d i m8§ng
| °n. Dp KimngtiSéam t huchrig a«a b hngchoe
c §tcONnfmmd s h3 nh t Wi nthiddigecdfu ov htrong ¢c
hngNgo~ i ra,Qkbiitmbgaegd&higica tirt 300 n
nhit da d, pkmlimggimxing g8§ htmhpt L:ngg c
t r °Qmkbb m&MmGg ,d v gycamp ki mndhB h hhGhE
t ©mfmmice phon t §dh It'rm nt knd g \gind ¢ hh 3tnthe
dthg ¢ a 4.
cnh emwa g-c¢c nghi °ng m8ng

G-c nghi éhhphitro§ g rchfy Vviigiantp x %a& g i
h pkimn - n gyvdbQmtbm8 n g H33Athwhins t hay K2 ah t h
h W& hsnthgch phBpUsdldosct haiyg:-Lc nghi‘°ng |
nhit  m-(380°C)v "~ Q@chiii m8&ng kh3Gig mm)

Theo[101],g- ¢ n g ha °mm&gRdbgc k h Mbhgywit h o " n t o~ n
t hifh § n it hc @ dudg aphalAltrongvicah t r Yaen.t @ § t
nhdl ‘nligag- ¢ nghi (t o g45hi8rnogn gg htpr @ h v kim
L ngchlychdn v "t pil* ngqi)gdcd " ng h3 nh Qmtbmigwirhg t r
Vic t todgt ¢51Un65°s€l " mMfimgk 2 ¢d t heng b%ohhec
UAl Bhvd ng hid nthg(htl n3tB0e). T+ nngg hgi-°cngi ¥ag n g
t t hgeds phvgchlv trrh/&nhv "c @¥nuy VvV clongth ra
nhiQu ht dthgcfu  v'h . mK hnigh ig°-ncg L &8 ntgk n g " tt hfurg v
mt ¢git§ ®©u (thglomgn BFLg, Fp ki mng&§mil qu
m&ng nyghtice négo,th igianRpkim* t r ° n a8l n gnfnmgyi
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| “@g nhitl *&gii phciig m®Prog Hp, ki mndl Santhul
thdptrongcch ngc - _ aplFnt phfn pha)ng caov ‘ty phFn ht rca thip,
k2 chchihi®u cl €L n gcfulgfmm ,L il

f ) 3 -P ~ 5

by Ak

S » Ty
e

o0 -
—8— Kich thwée hat
—a— H¢ 56 hinh dang 710
80 4
= i
E I ——t— 1 o8
= 70 }fﬁl } o
= g
= e o6 2
£ 604 T\ N
=3 } ,
= =
o
= o
2] \ __,_———‘_‘___d_’f - 04 P
) ' =
40 - —102
30 T T T T T T T 0o
45 50 55 60 &5 70 75

Goéc nghiéng mang (°)

H3 nBO.T3chctlvica phtic 8 nghikmfgc nmEmagu

(Chiu d”" i m&nmpit3 @Ot mARC) 580

a) 45° b) 55°,¢) 65° d) 75%, e)in h "tg€a g-c¢c nghin® kg ch§

H

t hehh v8 hhnthg d
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364Tht g4 s_ u
Trongn g hi @ nn ¢t ym an t deSirability functionga c¢c8c t h?
s lfu r‘acsle®gwelm r a " tih!@uw/}qbth cdghi m. Hai
thniuradnpiiti <©u | ~chk2 cthr utgbge bgdingh t r
nhEl ) "vs"h 3hnthg (dongmun ¢ “Fmg1 gct™)ng Gk nc ha
L@kinfi +€b tlhhlfu svioEE® m r a[ng3l.°n b
Bhg36. Th!ngi ska, cm t imy Bma) d

S . [ chian | G- ¢c| . HAS | H° m
th L’,\'h;t_ d”ilnghi kf‘;eggh hsnl mc | hu t
t ’ m8&ni{ m§n dthg | t i °

1 |580000|300000| 65000 | 48274 | 0,824 | 0979 | L ach n

2 1580000]300066| 64,901 | 48343 | 0,823 | 0,976

Gi § tr  tdcih  ®ullC€geh§Iint rm, ot Gglicn t c:
nhblt, trong blgg§3t6, clmbinkgt&hht h€§a
nh, c¢"ng t t) v~ h' t7t)hs mWdtHmg hc
h™m m, - tphkfun mQm Dé&Gltgm hEX mermt x181.
h“m m lc. mifhblt t i giP®E tcrhi Quhid ti Im§

V' g-c nghi®°ng LcOya cmSnngg Il ¢6i58 tr
th, ¢ nghi m.
37. KJ} luch

Luch §n/hl & thbtcdhnewchohp ki m nh?t! magADC
ph€hng ph§8p MM mrgng. ipoplicto ity Kb ‘le€ch ¢
tvidchgdu ¢ h o’ pp hkliim hn h L Mg RAIDCH 2aghimd a
tr°n pBehoéythbmhim L[ HopmH(RSM)c h s m
rngU=1,682yib t ht nigackn. n « ctkhgunh@& sau:

-X§ c¢'nhikhdngnhit | W't nkpg &h pkimn ~ y I achon khfng
bh thi°n cho!rcgtetrdhygng§iuct rtirrPm m8Eng
tr°enph®ngih¢gma v adBCkicm nhtm ADC12
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-T chctJvih pkimn h® m A® Chddu, k 2 ¢ hc ht t&ing
b3 ntOmh8 h3 nthgo@2v ™ t €hmigQbia c&a 2v kh§
nhaugc amX. T chc nmblo Qkintb hB & mg. |

-n« h©nnth2"dl c § ¢’ ctlhnignlgfhgstkk 2 cch vt sh @
h3nh _aéaBivgt 3cm, r ! hag! g thgeu cho lgWE t |
tr°n m§&ngihnty mgihiTpib ¢ xvOyngdsi §tit rk€ihit L
r-t °GSdiw d" i m&ng 300 min. vGing ytaBeg hi
dngWilh h " nhicr -pteyic hpmh qu§ [yr dAmtrodgp c h
c hehiptheotcaludh 8§ n .
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Ch€ehng 4
NGHI a NUCQUC TREN&WH BCNNQ

Trong kimghnhmgmgb §M@plbég I © phtdhng
h3nh ‘tpohb§thb hh 3 n Wh xwWic JHESu [bhib, igchob h @ p
ttb h3nh Jr8§c- digbbmchithd t hrigth m«'mh tb ©u ,
h 3 thigh, "Ch chjchly ri t r o nnipttbg uh8® nthr,® n©ng Jjcao
th "  nfhhTpbng oh#hkngghhthcmghioen ®dy cthéa |
chitiffc t h" nfigdm tr °n cBe¢ Xpht ch cl Ycidhgn?
cfu. Th cnghiml &h[o ¢$n8ht “tg€amts t h! ng? rsg Lfhgh
ch t2mchceadnpi¥nsaugq u § t rl38mt & & ¢ xvO'y
dng h7iquythcnghim cho c&8c!hbinghs
4.1.ChuXp b th. ¢ nghi m
411.Mc ti 9iu ddingmonghi °n ¢

-MAc t i ° uowmihiniginhlkicn £ ndg hiE &n gl xAkc Db
“ivihp kim nh'm ADC12_achitBragtbc &é nihh sto?
ph€hng ph§p Uit mg€a L&A  h Bgglhg hc h
t 2 pdchicipsautb h3 nh.

- Ni i dung thxc nghiMn:

+ Nghufhcngdim®p [ybh§ nngdhitif ¢ - UYgPpmch d
tbt hp ki m DOL2lmx Ac@qbf chcvi ¢ &é ng?! rsg
ngh (nhit  ttb h¥F Mhgang nhitt,tc IFu ®p kh&c nhat

+ n8&nhcgilMh mMyg€a d&d ngt! rsg tnrdhmec h
t 2 pdsflnphinbrag p he€h@QHIN.p h 8 p

+ Kh[o s 8§ th ag/g alf ch ct]vic adn pn sauttb h ghfnh
L §nh [nit§%k ths §imgd ahp ki mADAIZ m
412 LxachinchitiA nglu °n c

Tr°n pchiOns Q@2 alg t g h3 chh bV~ Athbuyh 3 nh x!
bi/nt rong ¢ h€hngl«llachiimic hnBhnnhipchiki/, |t° m
chitffc - t hnhgh\W 8w hkh[gnit8rg c?qag gugd tliy3 nh
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b&§nng v Who &8t ch_dachitihsaudb h KAk e
v’ t hAhghgachititthwhin  thr3°nnh 4 .

Chiti ¢h g dh3 thdp,h@ah c §@h dc-y ckhii8cnnhau
d "5mm,chQu d”" ymwrgginh1, 5i nk#, clhQt hde i Qv ™ ¢
rngl” 50 fmJEaRhitit &ngl E&8Ohmm vQ d ych
mm.Vi clachnchitifdth g n[mylo L k h&p ffiyc ht -ph c tth
nhAl ‘ntiv ih s ®p [yd B,5Ph€hng p fEmpyg@&pnglkch? ng
thW® p [yc hlc€hitif n3AYDCA h pl "ki m nh'k m! BVgc t h
chiy thmg ¢¥€ ph€hng ph8&8magl %d, atchinmg
tiff sau tkhigk hitacgd caod® tr2ngc:- th ' nh m

50 50

Y

]

S/

H3 nh CHt/] nghui °n c
4.13. Thilt bl'v ™ Anglc\ thxc nghiMn
Ctnvé ouMintangthitb gca ph, ng nl h@i an gehtin g
|l c,HevinK: thud q u,©nm?s Itchghitm thée x @yg dh h €n
h3 nhPRWR .13 chHlL €0mtig albiv © * dg@nhitblag | |
L'intf ,nhit | ¢.a p h'icikiwlir@lRagcannhitgda v " 0o trong
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(h3 nhhdéngBin ®py chh@gl &thchin tr °m8 ym&p t h
| cMETLYH32100&0h(h3 nh. 4. 4

s
TN
i | ]
} | Phoi ‘ Can nhiét | }
| | \ i / | |
g |
| ‘ S
o | L
| ; \
by | b
| |
4| g
|
H3 nBM4. h3 arnghimttb h3 nh
% E— \ B Mﬂ%

B L@
khivi nhi t
L I 5

H3 n B.ThWLb th cnghim ®fy chhdag |
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H3 nAhM8y ®p clOBT H3 nBThLb th k ®o
4 . 1. 4xng kQlpych tihy c nghiMn
a)C8c t XctinnggMsrmh@m h

Nh€ L« tr 3crhhehbhtdyc?2yts mpiangrondgn h " mghl
qusg§ tbr 3t3hn hoa@fie i mnggSmnhilt &b h3°ih, t
giangi nhit wdifclfu ®m.o i ar &ar hd hc 8[@0] [B4],
[91]luch & n LInchedts ot §¢ nog! rsg crhgmh trong qu
chly b, &gn:Nhit b h3 nhigaigi nhiht, \difcvu
®p v . HalfurallBihrmg gsI8gi chthb®2 migilkn d~i t
" i s[n phxm.
b)Lxacletnkhéngbiln t hva° @8 c¢c Xt ht ng s

-Nhit  tfb h3Nhe€T@dpt rong ch@htilly R3Snmhi
t ht naugandrng trongtbhgh§ ntip,&hitlc thbi h3 Mth qu
'nht phfnphalng trongtbgh8 hhhe high s thg@ cti/p
IUh , Bhtcahp ki mngp&n |

Kholng nhit , b h 3 n hinginfit kImgv it phfn pha|ng
L&l achnkhith h3 nh, ufB0] &6]khoftiginhit it h¥ W
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bi/hl ~ [hgmmt  tL-€hmgy it phfnphalngt 0,37 0,5.Theo mc
2.1.2c, kholng nhit . "y ¢ h o, npth ®PC [F6h L'Wthudh [ i cho
ttb  h 3 nHhkkdagnhidti "y m° m hi€C[50.0

Cbnviédiqkt 2nh t o &B33nhioneming vt nhi
L L gtbtahp ki m nhifm "ABRCPQ 57 PCKHX § C
'nh ¢ h?2nhbt phfdehalngbg gin = dogin = phaxul hi n
vengtdt cdgl “b v ¥%2n gabMal ,p hSai, ray Cuchp 1§ &, nds
phfn mQn Jmatpro 7.0.0 2 n h ~ phfin §ha | ng theo nhit | d¢ho h p kim
nhim ADE1Ahkj4ut69d nh t BB nlhdcbny't pghfim pha
| ngtheo nhit . K h §ctrdng khgng nhit _ t 560i 577°C. n©y c 1 n
k h- twonggru § htor 3hri8 §idingH pkimn h ¢t m A Bdkhdhg
nhit  tb h3 n B .k hC8v itho ocndg.céngt phfn phalng, | achn
kholng nhit . b h 3 nhp ckhiom hn h tIm ASDGBCRBoO[NG 6
nhit tb h3 n@t €K mgR it phfn phal, ngt 0,251/ 0,5.

1.0 b —h—h——h—dok—h
0.9
COMPOSITION MAit%)
0na Al B4.497
Cr 0023
Cu 2.09
07
g* Fe:0.63
Mg: 0.081
=
‘; 0.8 Mn: 017
= Mi: 0.055
e, 0.5 Pl 0.056
§ 5i:11.58
=, 04 Ti: 0.048
. PN
B o3
0.z
0.1
0.0 &bk
480 a00 520 540 560 a80 GO0

Nhiét d (°C)
H3 n B.T $hfn phal, ngtheo nhit . p ki mAD2 m
Sos § n hk/jjguit 2 n h  dDol8inu HcW.’Atkinson[76]t 2 nh t o0 §
kholngnhit . d'i a c*’'rpg kdahm AB 84 ( A2 ¥habnc
L €eh khgingnhit . € h3 nmgdh@hp ki m AZTSN4 hli © n8
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cu cl/ngh®phigh mW. § nh [gnit&k Hh 3 anbhp kim
nhtm ADKAophgnhit  Ilachn tr °n

-Thigiangi nhitttL'&® t2nh ludédg nph ewwg ( ph€h
2.18), tham kifjo  t U[L07]) it phfnphalngfi=0,3h s k.= 148mm?
s k2 achd t bfn | bm,4 8k 2. cHtt hi€a cho mmh®p
S dng p h€hhfghitzt Stydzanviwagner (LSW): R t ) 30) = kiR
[112](RI © k2chdt tthh@ng b3 nhchiR(bGN |2 kK ctt
I ‘&thigiangi nhitti L a |.L atfnthpigidagi nhitt ithiw
| © 5 pht .

-Vhtclfu®w: Vhfcc h ™ y @lpa chn theothi/fb L ‘& s
dng | 7 m8ly 100w t M8y "© : L ‘bcat thanhl5mm/s,
tc €dn9mm/ s cv, “thutc h mm/s.

Nhe&y khdngbih t ha°oBElfy v “olacken v~ x§c
'nh "d€tr3nh [Mg4y trong b

Blng 41. Kho[ngbih t ha°afclfy v~ o

1T Bi/h fLL v~ o Kholngbih t hi °
1 |Nhit  t'ao Th[®Ch h 5600 6%

2 |Th igiangi nhitt, []p h Yt 5 8 15

3 |[Vhtfclfu ® fmm/s] 3 6 15

c) X © yxngdna ton thyc nghivin

Trong nwhn °dn, & ugquyhotkh tr c giao & m t LW
X ©y ngdi]hoth th c nghim. Khdng bih t hia° e §¢c “tthit2ng
nghi m 1c@ho trongolng 4.2, ma h th ¢ nghi mtrongblng 4.3.

Blng42. C8c m ¥~ bkHWaol dgtirbd njgn gtifid °inmh 2

C8§c m c bilJn C8c bi/jn s’
S X1 X2 X3

M ¢ tr °n 568 15 15

M. ¢ d¥, i 560 5 3
Kholng biJ] 8 10 12
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H" m, cm tgi ihdbQy,spal & m« Ag alivnl, gi «n

d"i

cagnp¥ndl ‘& m« g ah ). Matichth cnghim Tc€ t r 3 nh

by blngots.g

Blng 43. Blfng ma trdn th c
No N"hi’t Th® | T ¢ L| Gi, i n., gi
t Yo »i{gi . ol ® pxs b QWi: d”Y2
1
2 +
3
4 +
5 +
6 + +
7 + +
8 + + +
9 0 0 0
10 0 0 0
11 0 0 0
Thingps!| T c¢ho®pglucsb, gxvachhlb®& x @it

bag ph<€ehng Yhttgpnghgnus d hgauy hdth tr ¢ giao ¢

m tLWhWhi nmiquanhn ™ ga dhhiquychonbiph L v~ éhgc -

nh€ sau:

y=b, 4a?bjxj +3'a'bj>,<>§ (4.1)
= ij & ],
trong L -"Lygmbcatlydnghim & | "2oghs. Qo ® Ifn
|1’ 1Stuph t2n8& k®pa hp h€hpgv olIr 3 rbdfslcc
| ¢ ath c nghim.
42.Th cnghimtto h3 nHy ®pda hl
4.2.1.C 8 c acith h ™ mgdnghiMh
Trong tmha gohlis pipt kim nh!m’ A 2

bt chc, c¢- _(&R5c0x 2tOh@ h€© trong h3nh 4.

ngl

L«
7
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H3 nAPHW!1i sau clchi d®y.k? JocE50%20 €

H thngthilfbt h2 ‘mmglle® t r3nh b ygmkbognhs
Le | "tnh@p SKD 61 ( ASTuWn HIE55)0, HIRC. n Miu
t r3mhhanh dudgeig bs i  tt tIimir.c - M c Hil,§kws u
L&s dngWlanhit cho khuMWkWy s o gth iong ¢a
| ., ct&kiw rKhicng Lk€ nh’ cid mm~ @k hkoh tan d
v’ khutnda NhhH?® i’ c&Whn g oi@nitkii K ‘cng L €
k2nh 2,&a nmmm IE€ gi a/hcimg K2 nht @mamm
c §c ,phht! i¢a p h'lckiwhl @© o &thiJtbbl o ~nhThdrmometer
EXTECH, kh i pth ©erdit A ®pgi nhit" khofngthigiant, sau L
t/h h "~ o g@®mSshu | ® MO0 tih YH32.
422.8nphkm ®p Agy thak ®o0

Th2 ‘mnd’héith c hintheofng matehth cnghiml € ‘& x ©y
dng tdngng43vi 3 tm2t @@hdnp¥nttb hB&h
tr3nh b y8trong h3nh 4.

T
Dooée

H3 nB.Sphntthb hB &imglhip kim nh*m ADC12




98

T cSEpen t holLk&®€hn ph€hng 84 gi®a ¢he
TCVN 197-1:2014 chiu  d Xy2 mmn h € AR Th K ®lo'&th chin
t rthifb th k ®ST Landmark810 q 3 n ). Kl.quth Kk ®0 xE c L
giihthbr vigikn d”i "tt®hing° M3 nh 4Mhgds. v

Lo
= 10

12

e >\< , L
| e (15)

®

a)
H3 n b0. fn.p¥n s a u vk MMinh ® @ o
a)dnphm t h Mn N2gbhn u ot tp c 8%n ph mthxc nghivin

H3 n bl T4 .k ®@)v ~ Xurh k ®(b)



Ung suét (MPa)
40071

3007

2007

1007

99

0 —
0.0 0.1

H3 nh2 &8¢ njeengthk ®o

0.2 0.3

Do gidn dai (mm)

0.4

0.5

0.6

Blng 44. B[ng KT qul th ¢ nghi m

=y

= = OO~ dDU WM

S o

Tham $ th ¢ nghim KJI qul th ¢ nghi m
Th t | xuNhit | | x2ThH i gian xsVahtc| YuGi i Y2: ngian
ttb h3| gi nhit Lfu ®| hthbg [d" i t €

(°C) ( ph¥t (mm/9 (MP3) (G, %)
1 -1 -1 -1 304 3,0
2 1 -1 -1 248 2,0
3 -1 1 -1 287 2,3
4 1 1 -1 277 2,5
5 -1 -1 1 311 3,3
6 1 -1 1 254 16
7 -1 1 1 305 3,2
8 1 1 1 285 2,3
9 0 0 0 288 2,4
10 0 0 0 287 2,3
11 0 0 0 285 2,4
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43.T2nh fpqu§th ckighhmtdo h3 nh
43.1.X 8 dm H.  h G quy thyxc nghiMn

S d ng pHn mQn Design expert 11.0.1'W 2 n h x § érght’, ¢ €
ph€ehng iguythodi inéhbQrYiv ", gli «n d Jiicad®hng
phn Y.L ‘&tihin trong paZPhed (dreSindy (

Y, =283,88 -17,8% +4,68 4,88 10,38« (4.2)
Y,=2,53 -0,42% ©,2%% 0,225 (4.3)
Ph©®n t2ch ANOVA L€ c¢c IslLfy, bhg YW Kk
c.a m* h3nh. Ngo i ra, LW+®Hmdgp dil &c
of fit) L"i v,i m! h3nh RHOAANDYM a C

chote8gcsa mgih¥nhbQn v~ L, gi«n d7°
t[ tronsy ®M4ng8e.gi 8 tr  c¢c.a F | fn 1

gi . i h4qn bQn v~° L, ¢@i-«nin d'gih oa¥% okdhh bly
ntng gtiogmt r h3 Rh h” i qug- chloWgx [y ha&
Trong kh2 L. v_1i |IID07% igdr8 dri tFekng t
L i v,i L, gi«n d°i t<€hng L i. Tron

t4Yo h3nh chiJ/Jm mt gi 8 tr° L8ng kW,
c., ai nth L, %IV~ 6tr,&ng m! h3nh L %gi «n
Trong m* h3nh gi.i h44n bQn, [nh he€e 7
cOn ,mpRngMPWhnty ong Kkhi L- trong m! h?3
biJJn n"y kh!ng cxurit h#inhn.n " "Tyr,ongg 8c & r
R] hv] s’ X& Qul(adustedf)D)Qu | ., n hhn%hoHc
L'i Qu n"y cho thbly r3ng c8c m: h3nh L
m: h3nh gi’2=i0h98 @ho&g s @@ain]n 8tthil

trong m* h3nh n"vy. C.n trong mi= h3n
0,93. Trong ¢l hai m! h3nh gi 8§ tr |
T | n"y |.n hhkhnd tEhoht hblpghda hh

h3nh ©fe3]). L€
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gi,

Blng45.Ph©n t2ch ANOVA cho
Nginbih | Tng b Bt |[B3nh p|Gi §| Gi §P| M clnhh
thi °| ph€hitdo| trung F h ‘&g %
Mt h3n 377850 4 94463| 9253| <00001] T€hhpg
X1 255612 1 255612 | 25040| < 0,0001 66,5%
X2 171,13 1 17113| 16,76 0,0094 4,4%
X3 19013 1 19013| 1862 0,0076 4,9%
X1X2 861,13 1 861,13 | 84,36 0,0003 224%
Curvature 17,00 1 17,00 1,67 0,2533
Residual 51,04 5 10,21
Lack of Fit 46,37 3 1546| 6,62| 0,1340/ K.t €©hmpm
Pure Error 4,67 2 2,33
Cor Total 3846.55 10
H s’ 0,9867
Adj ust 0,9760
Predicted R 09111
Adeq 28,0756
Precision
Blng46.Ph©n t2ch ANOVA cho L,
Nginbih | Tng b B [B3nh p| Gi §Gi §| M clnhh
thi°| ph€higtdo| trung |trF P h ‘ang %
M1 h3n 2,35 3 0,7833 27,38 | 0,0007| T€hhp
X1 1,44 1 1,44 50,50 | 0,0004 56,1%
X1X2 0,5000 1 0,5000 17,48 | 0,0058 194%
X1X3 0,4050 1 0,4050 14,16 | 0,0094 157%
Curvature 0,0547 1 0,0547 1,91 | 0,2160
Residual 0,1717 6 0,0286
Lack of Fit 0,1650 4 0,0413 12,37 | 0,0762 |K.t €hmp
Pure Error 0,0067 2 0,0033
Cor Total 2,58 10
R 0,9319
AdjustedR | 0,8979
Predicted R | 0,7323
Adeq 15,7840
Precision

gi

«

n
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432°nh ehgova ¢ §8c XL/né r?gnths

dm phkm

inh h€ ng c,a c8c thlng s’ clng
c.a chi ti /]t Be hgS BthraW UKi/Jtin2gthr otn@§ n
431 nhi t L, tYo h3nh | " thtng s’
ra n"y. Ttng nhi t L, tYo h3nh LQu I
tiJJt v3 nhi t L, tYothhAh phh h€engg
nhi t L, tYYo h3nh kam thophfnopirhe {
(eutectic) cao trnmmogngla " pgXmn phe
L., gi«n d"i ¢ mmgs[MNJphXmikhi L  qus
rdun,lcad i nh LUAlg gci,[am pxhua ng dXn LJn t
ttng, nh._ ng phfn th”"nh m ng ¢, a chi
eutectic, | " m gi[m ch.tZamh de€angl o, f
c.n |49 nh, hhhtnvg tkhh 8 ¢gSima nm3ggig [ m hg
bQn v~ L, gi«n d7i trtoficgnghngedao t Ut
x1: Nhiét d6 tao hinh x»: Thoi gian gilr nhiét x3: Vén tdc dau ép
560562 564566568 5 7 9 111315 3 6 9 12 15
= 1000 __
= 0,800 ] | — 7
20 0,600
2 0.400 ]
2 0200 x; = 5 (phuit) X1 = 560 (°C) X1 = 560 (°C)
E 0.000_] X3 =15 (mm/s) X3 = 15 (mm/'s) x2 =5 (phut)
= 320
g 300—.. . }__\I }’/_,{
€ 280
2604 o5 phit X1 =560 (°C) X1 = 560 (°C)
ig 240 | x3= 15 (mm/s) x3= 15 (mm/s) x3 =5 (phnit)
4
;@u 2
< 4 x2=5 (phut) X1 = 560 (°C) x1= 560 (°C)
A 14 x5=15 (mms) X3 = 15 (mm/s) x2= 5 (phuit)
H3 nh3.dh.h tg€a c8c Umdinhehb@ v gikn d~i
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433Tht Xg!eagMxXgh u
Tnh ntng tmjd@wehe as h"dn ng cho t blt
ra. QusS§ trBnhtamir Bupdbdags Sctt@b hgnhk
LWhu ¢ €8ctr’ gi.i h@®hb@mlwnig Lgusgitd
chly blgh Il .G gnhHL€tS il kBah "ecnh"m ¢ ti °u
td. n MiblHnh€ sau: nhi )L .t ht Ho ghamh
(5 ph%t) v™ t ¢ L, ®p (15 mm/ s) .
Blng47.T'i <€ui B th&cmghim
No| Nhit | Thi | Vdh |Giihth| n. gi « H”™ m
Lt |giangi | tc b d”i t mc
h3n| nhit |lfu ( (Mpa) | L'i(%) t i °
1|560068| 5,151 |14,833| 311,437 3,391 1,000 | L achn
2| 560109| 5,055 |14,844| 311,163 3,384 0,986

44.Kh[o s 8fn gsQQt ch ct/jviv ™ ¢ h_ atdhphin c
44.1. TYchoctAvicvavatliMi s au qtw8 ht3rndNnghb 8§ n |

T chctlvica pht'i sauwmglkhhitm@ct/p gnh dh t 2n
cadnphn. Wisaukhi® ghly b, Sagb 8lnngwagi L &t chc
vi fut hgoi8up nOngscpm Ludn & A/htbh«n o ksh§t
f chctlvica p hdmnpmmnsaukhitth h3 nmgrnR&nl §nh gi §
t hayt chcgcahp ki m nhtsautdA DIC3 2ha u IBknidi ®p
LV\lebhtrat ch ctl]c aChItI/]:thV\hl n tr°n .h3n h 4. 14

s - N ..,." < Eutecnc P 9 =20 ~deid
‘(X Al Rt B - : )

Hs3 nh4T4ch ctl]vu:aph1 i \I} @5’()45)0 i
(a) Phbéhdqblt@hc()Chitif @y (voiTh=568°C,t=5
p h ¥t 15mm/s)
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H3 n h4thhi af chcga phici kthie ®p (a).Tv"™ s
ch ctJvig achitifsauk hi ®gh cd¥igcfut €h nid n iy Q ttong
c8§c JFhpteDau Lkhijvepm kL&l chtcidthgcfuc a
c § & UAl.

Khfo s &thgQiQf chc v~ théhitiAn®ed L1i cl
tiJ® pl,d&, ¢ ngVicker(HV1l)v i chc tr °n c8c va%hitiff kh §
(h3ntb). 40hgt]vi “whcgtachitif ®p nkglQ& tlr °n t o”
chit/,; chémhlngtjvigia c Frck hpShc ¢ratehatif khang
56, Qlin"3yghkh ch R nApnglQi.H¥rnh XMhiats t h
chctjvitd c §nc kphh§ c achitip u ®@pst maiyt chcvi m?
cachitif ®pWkbi3 gnhira g ct-his® phakn2gcht rong qu
g  dtPtrungnh@untll v Frofug &chityf khi ®j

. .

159 (HV1) 158

160 157

156 155

H3 nh5T4chc N ¢t ngtjvitd c8c vVv¥ngachkitlsc®mh a
vai T=560°C,t=5p h Wt 15mm/s
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s lgh agilai phti Mbdighua whuphti

k

quachoibt chc, L 4/h h 'dmnhpk?!i cX®&8a chgcu an hcé ut r
h3nts,f4hdga ph'icchpl @€ r ° AMvkguangh ctihin  t r ° n
h3nha,.pdh?t!i cslaiug khhpilnht® ph c t]vi, ki3 qul cho’
h3 ntvb 4. R»Jur "‘prhd ilh&dhidrog ch ct 3§ & UAl thu

L&

tth

dth g
h3nh

H3

nh&nh “drégt, o "pri\@b? sfthph¥n sau khil ‘&
t Qukimg cd amggh @gih § cl ‘G dhdXib { ek c.

n ma Pn L c:b%d:h@@p I,'ydolﬁ nng |

H3 n 7 T4ch ctl]wcaph1 |ch|t1/1 (R5P)

Phph?! i®@plttcat €1 ng /Hhyhhgh i

tp®gvai T=560°C,t= 2 0, vp=13am/9

cuth mghimvi ¢ 8§c  qduibt theet r o @g L i

(a)
(b) Chi
n«ghi
knin kh§gc

Cts tkAquchomr ong 8v3n®d .41, 1
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H3 nh8 T4chctlvigaph!i v} @i t i
(a) Phehdqblf@hcT=580°C,=300mmJ=65°khtng s
nhi tgh) Chitlf  (@pTee=560°C,t= 5 ph Yammis)v =

2 [

AN e ia ‘ &5 Sy g > NOE
H3 nh9. T4chctlvi phti Ltfov 't rdthi®pg i
@Phtitkh¥%ag qua m&mig, M- -§8OIC x100)
(b)Chiti] (@pT =560°C,t=5 p h Yat mm/s)(x58) 1 5
Nhdh x ®t
Ctnvéo [mhé&chctlvica c[@phmssautb h3 nmg b §n
nhdh thby:
n«btlc€chcvi ot hoghitifeau k hyib §@nm, the h
i ®pchhcdu hoGhndgnyQiLr°n, thwt2@hld i "®p L«
sdngl philichi ctngthglu cL«¢ 3" ra trong c
Phti c¢hefbtgahat/jc hiu' rkhh *@&py, * ¢ theh ¢ ue
ho§ tr/fn@hid/ c* ng tneghmmh vl phti ®p
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Ledqwhbt che,khingnhb vaavicochdqhbd chcblag m8&ng
m8&8ng ngho°phti

S |1@aght UAIt r ongh p hiig® cti/p /s | “@g Ht UAl
chit’t ®p. Trgabs h'@mh ci8JeAll h | ~ Qk hdilbyan i t
mts | “@gln c8§OAl tongchits} t hXmKh @ ht3rn°h®adh 1
chotbf,ph®i kh? Mg ftohabcghuph€©hng ph8&p ms§
m’° &ng phe€ehng fphlsP n g “edhggca phti"cthu
vis | @aghtUAl 2 khittbhrh3un Alc®chc tr°n h#¥nh ¢
hA OUAl Lccfu hdfe hHtnl ®g £t _hthahcs @ h¥ci L €
chwqpbt chcblag ph€hng ph8&8p m8ng nghi °ng.

Kht nfgthigs dng | phitgWiianhitv ~ _ wmhitcho cc
hng.V3 iwi phtgs dknhgt nl nhitginh<€ t r8th nly3 mt o
f chc phifu KRPSE cY¥agUAII N

442 KA ge thoc . tvaaohhtitsaukhito h3 nh
Blng 48t r 3 nhjqolthy c 2 nachidit ®fyt & Ip kim
nh'm ADQiluzhamkifol ‘&It t i ° 0§ cchiun @ Nhat i i
JIS H5302 20007] v * _tmt “'iu ki8S c
Blng48. Ch _ah?pnhkicm nhilvhmi ADS8hInZg L €hng

Ch t2nh
TT C! ng shngui Vdliu| Giihth | Giihth | 0,
b, MPa | chly, MPa| %
1 |n¥%c khuf7] ki m| ADC12 228 154 1,4
2 In¥%c khudfloXxi m| Af 25 220 220 0,5
3 |Dd| ng(P=150 MPa)102] | Af 28§ 250 240 |0,85
4 |Ch t 2 direhlyc hb, $agt | ADC12 283 251 3,3

Kpqu chotibygiihthbirgachit/ftth h3*3x=md ph€hng ph
chly b &m It tng 88 «boadhitiflct tng 1igi5h s o
b v 'gil«n _ adchitif ce®€ h3m@p pPhehng phs8p
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t he®.Hin "h€ n~ Wilic -t h Zhc Hhitkbh @ 3snamgf{bcg a |
tvicahp kim nh?mch&y@jtli2ch ¢t i nh8&nh c O
f chctpvidthgdu.Vic t hidyhdvlvicahp ki m nhtm AL
L« | "mi th8wlh Lkawh uc gid¥p v t'reg gili kh

b vgidni t€©hng L

45, KJT ludh

Ludn t8&injnm«h " nh t h bcg nngtpincgmi tJ]H6 nh3 m
t.  h’” p kD®@2tnth®m Ah s ° QHIN.€h@§c pkJBtp gL
nghil’«mlL€ ¢ phork ht32nggh L Ih&nh gi §

-TYo b&nhl,ng thjmh rh bm, mhp ki m
ADC12b .osng ph€ehng ph8p ®p chly b8n |, n

-C8c ph€ehng t€*ahx®@y idgmyi Lquea8chl’
nhi tUda (73 nthh'gii . gavidntl Fue)®ph " m m, ¢ t |

gi . i h4n bQn wTnl gNmhygim«n Ld~ it Yo ah3 nh
h€ ng | . n nhblt LJn gi.i h4dn bQn v~

L tYYo h3nh gi,.i h4n bQn vHail 6 t gl nrm
c.n 14i th i gian gi. nhi€tng "t €kdmg

nh, (kholng 5%) L/Jn hai tham s Lfu
C8&§diqinghi ba- \W ihvap dhkkonthri g xn§gehh L

L'e c8&§cdquwygtl@hnegech hh tg€a oBcéctng

ngh khittho hB &ngd §c R hHéGgphc®h. T L. Khuy

c §8loachnb t ht ng?! rsg hnpgh A ong q uj&jctirnign hn gthh

v " ctUTsln siH, g - p fn pilfim th i gian thif k/] th nghi m, nong ¢

ntngl svidl ° hgEn phXn.
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KeTLUXN Vé _ NB PHCTGNTRALUXN CN
1.KJJqulludh 8n

ludh &n "¢ «hden th  nk t AN I %Eau Kk
nghi@ncmbhrech sau:

-Nghi un KR gnhc - W& §ng c ! nteh rhgm mg b §n
chohp ki mABCL2(nmc - v YankphGh).! nNg diii ¢ & pg,
ctmghth h3nmgb§n Ypg it«tnn gd i'tith bQr ¢ a Rgpikim
nhim ADC12 t Yo nlgh Syimg8l htemégn thuy Hor T 2 @& C
chch kh§&clithigde Bapt 2 ith tchhxym ht ip h

-Lluh §xOymg m!  lthghim tlhYcr °n m8&ng ng
L 4i/h h~" nh X Santhkhdng it L nicdhp kim nht
ADC12 | “chovech xs@tckhofngbih t ha ° d §i¢ ng? rsg
nghcho qug§ tr3mBhcgrng HWEEL qy8 MG nh @

-D a tr °nng pphh&8hsthtp e yghimo LA thi' @ hghitmh
r-t L¥%c tr°np méing mhgthm “ANGCHh2ng€a S § d
t ht hg! rsg cnhg?hn hnhintb € - t @ aohii m&ng nghi
nghifangm&mfchctlvi t k&JthenghimchothByp ht |
t hucl®ehcvjvidlhhgdu, L «ngodemph€ehng gudynm?
tfrfnh “Mg€a c8c ¢thhggrmghhh htai "l tma Is” K
theai® trung sth3mbhgw” THEn, chrbX@€t ! ng
sctng tngku XYbf chcchub ®qhpl ki m nht! fag ADC1
ph€hng ph&p m§ng n dbBOCC, chigu Id™ :i L m380n g
mm v' g-canoq®nReA g kchi ‘lcf ch cvi ddhesfu
c- k2 ch# tthreu n g48@ret m$ h d nthy Sd= 0,82.

“n« X @y di! fhghim®tphlyc hb,§59hgd ki m nht
ADC12chit/} ¢ - fng,t nA nnmranhthisb hin ¢aB et! n
Gi a ¢! ndVKIQES;ll« §cnhkholngbin t ha°adhd ng s
cing tmpomg quly tx FHohpb i®p m nhim ADC12

-n «i/n  h " rchghitmh ® gy cth®mhpl ki m nht m ADC
m: h3anghih h® py cbh&m N~ p h €h nlhthocmdghim, quy
khfo $rSht ‘fg€a c&§c thhoggrhgmhhinh@ m3nh,
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thigiangi nhit V¢ Lfu ®@pfdhctvlvi v~ _ahpkidmnh ¢
nhtm ADGAuRth crighimchothy , Wb thk ‘rclehitii€e c -
h3 nthgplicth , t hrgbihg mp h€hn glyp &g repinc h
thuct€chctlvi v~ “obgQitl2tnrho nighWt 2 ¢nimphX.

T chct]visautb h3nthgdw: rdsovi pht'i philci sa
chiibt chc. Chafrepi¥n lbc€ n©n g . ic acm§ cs op We€hn ¢
L Yac t K hoigy i hEnh@®283Mp a ,gil«n d™ i t ©h8 g3 L %)
c h gayhdththcnghim, L « nxg©y €ph<ehn’g tqrudynHh §h
gil8h "‘fMg€a c8&c ¢t hhgaermghh clh _ a$nphdn sau

khi [®p b&m ngthi s&k &€t hlentgngstimgu c h
qus§ tr Iynhb 8o hhhmhiatu tb h 3 n PC) th BgBD Qi

nhit (5 po%®pP ¢I5tmm/ s)

C8diqiinghi Ggaleh B'nh_ nglh- ngc thWpthi/ith c
trongvic nghucinngc tdhgthB &mghpk m nh®'m, ADC:
Fngthi | “ chovwcts? nhthif@®ringdng ¢! ntgi °Ag ht i
n"y tvétgsinxudl c*ng. nghi
2. .l phvBd¢a Qi1

-Ph 8§ W htth g trang thif b th c nghim ttb  h B & jhing theo
h@hg noOn{gnatpo hethdli v  k Hpdhbgi, | bQcad

-Nghi un x@yg dm! nh»® chowdli ux “ac/h'birkh g t h §i
b §mghhdhdchg m® h¥3pnhicrh on hhtl m mMA @IS h~° nh
m: .pg qu8Yb hith3rn g ¢t BemQmPANSYS, How 3D Cast
Magma softv.v...

-T2nh to&n b i to&n r -t nghpchytri °n
v’ mhgpb i to8n r -t L¥Wc n"y.

-Nghi Ummhc'tg€a c8c hhAmghBul! n/p mxa¥cs §
v o teryut ct ng krgghc Uk mis &lingec hi ¢ §c k& fkcih t
t h&@nyvinhiQ t h' nngh viid dhiy t.h"nh nh
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