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fanh vae kv thuat duge dé cip

iy phap hu ich dé cap dén quy trinh ché tao cée chi tiét cay uinép fén co thé
ngot, o thé 1a quy trinh ché tao chi t1ét nep va vit xuong bang hop kim titan y sinh mée

V-0 ALTND.
Tiab tryog k§ thuit cla gidi phip hiv ich

Vat lidu v sink 1a dong vat ligu duoc phar wién trong khoang S0 nim trd lai diy va
vice nghién otu vé vat liéu v sinh nday duoe woi 19 ikhoe hoe vat lidu y smb. Van su dau n
quy md 16n clia nhicn cong ty vao viée phat wién cac san phir noi neday cing khing
dili sy phat wién vf‘;ng vang cua nganh khoa hoc nay. Khoa noc vat .iicf}ﬁ v 1é bao gOm
che vén 16 sans y 1, sinh hoe, hoa hoc, ky tmmt t& hao. va khoa hoe vat lign.

i

Hidu ndang fam wvige (tl’la bat ¢t vat hiéu y sinh nao déu duoc danh ora due wen b

(inh ehat saus chire ning sinh hoc va tinh twong thich sinh hoc. VoI s Ga davg cua var

fi¢u trong cie finh vue o theé ky 21 khién cho vige théa man ohing nhu chu ve co 10 tink

cho dung ogchbe ning thay thé tro née dé dang. Hién nay. ¢ chbng Lat su an mon, ta e
dung thep khéng ¢f 3161, hop kim Co-Cr, va hop ki nén Gran, Mhong Vo1 héu ndy e
COGp ming oxit mony va thu ddéng hoéa hoc irong moi trudmg dich the Than whong o
chit on mon kem nhat va chi duge ding lam b phan thay thé ram thot, Foop ko Titan va
Co=Ur thy Khong birdn mdn trong co thé t:ong., mdc du vy cae ton iim loa a~'3z'1.f;}i Lhudch
in wr W gaa lop mang oxit va tich Hiy dan trong mé co the, Khi cae bd phan kim leas

1

thay rhé tong co thé, thidng thuong s& bi bao boc boi 1&p thy md voichilu day ohy thudc

50 hrong va :1"{}(: tinh cia sdn pham hoa tan va juong chit dac thai gira pran fhay he va

o hén ke,

Tian va hop kit titan'1a varliéu ngay cang ducc su dung rdng rig ong cnde 500y
aliv thé thao, kang khong vi wy va dic biet 1a vat 1éu y sinh nho dac tinh tuong thich
sth hoe cao. Hidn nay, Ti-6ATND va Ti-3A1-2 5¥¢ 1a bop kim thude shom e+ duec

’

rduing tuong dbi rong rat wong linlv vie vat ligu v sinh thay thé cho agp koa Te0AT6Y
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do nhtig nghién ctiv gan day cho thay vanadi gdy phan tmg v6i cac mo cua co thé con
nguol anh huong dén hé than kinh va bénh Alzheimer. Ca hai hop kim Ti-6AI1-7Nb va Ti-

5Al1-2,5Fe vé co ban co tinh va phuong phap nau luyén tuong duong voi Ti-6Al-4V.

Var lidu Ti-6Al-7Nb da duoc ché tao tai Viét Nam do Vién Cong nghé nghién ciru
va ding ky giai phap hiu ich s6 2000 duoc cap ngay 05/03/2019 theo quyét dinh 86
16964/QD-SHTT boi Cue s6 hitu tri tué - B§ Khow hoc va Cong nghé, tai liéu nay duoc
dua vao day bang cach vién dan toan bd. Tuy nhién, quy trinh ché tao so 2000 moi chi
dung lai ¢ cong doan nau luyén va die rot vat liéu, chua dé cap dén quy trinh hoan thién
ché tao ra san phém cu thé. Do d6, ¢6 nhu cdu vé quy trinh san suat san phfim chi tiét cay

ghep bang hop kim Ti-6A1-7Nb voi gia thanh thap ma van dam bao chat luong tot.

(=P

Ban chat ky thuit cia sang ch

Muc dich cua giai phap hiru ich 1a tao ra chi tiét cay ghép trén co the ngudi bang
hop kim titan y sinh Ti-6Al-7Nb vai ty 1€ tiéu hao thap ma van dam bao chit lwong tot.

be dat duge muc dich trén, giai phap hiru ich dé xuat quy trinh hoan thién ché tao
viit fi€u y sinh, cu the 1a quy trinh hoan thién ché tao chi tiét cay ghép trén co thé nguoi

bang hop kim titan y sinh mac Ti-6Al-7Nb, quy trinh nay bao gom céc cong doan sau:

a) N Au luyén hop kim titan;
b) ren phoi;

¢) can nong phoi;

d) dap nguor;

e) 1 khu Ung sudt; va

I

- 1) gia cong hoan thién:
trong do:
- 10 duge st dung dé nau luyén 1a 10 cam ung chan khong, d6 chin khong 12
3x107" N/m” (3x107 mbar);
- 10 dupe sw dung dé nung phoi la 1o cam Ung trung tan: cong suai GOK W, tan so

17+-30KHz:
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- 16 duge st dung dé nhiét luyén (4 khu ng suat): Lo chan khong Turbo?2 Treater
M, lam viéc trong moi truong chan khong 500+1320°C, d6 chan khong 8x10" N/m?
(8x10?mbar);

- cong doan rén so bo duoc tién hanh bang cach nung phot hop kim titan Ti-6Al-
7Nb trong 10 cam ting trung tan trong khoang thoi gian tor 2025 gidy, tién hanh do nhiét
do b¢ mat phoi bang thiét bi do nhiét do khong tiép xtuc bang lade WTG-1810 khi nhiét
do6 dat khoang 1150°C, tién hanh rén bémg btia may, nhiét do két thiic rén 1000°C, rén cho
dén khi kich thude phdi dat yéu cau;

- cong doan can nong phoi duoc tién hanh bang cach nung phoi bang 10 cam ing
trung tan trong khoang thoi gian 18+20 gidy dén khi dat nhiét do khoang 1180°C, sau do
tién hanh can phoi bang thiét bi can dé phoi tim dat d6 day can thiét;

- lép dat cac bo khuén dap cat nguoi lén thiét b1 dap truc khuyu 100 tén, tién hanh
dap cat dé tao hinh phéi cac chi tiét cay ghép;

- cong doan 0 khir tng suat duoc tién hanh bang cach nung céc chi tiét cay ghép
bang 1o chan khong Turbo2 Treater M c6 khi bdo vé. dat nhiét do 700"C va gitt nhiét
trong khoang thoi gian 20 phut, sau do tat 10 dé chi tiét ngudi trong 10 cho dén khi dat
ahiét d6 phong thi lay mau; cac chi tiét cay ghép sau nhiét luyén duoc kiém tra do cung

bang thiét bi do d¢ cing FM-700e, chi tidt dat do ctng trong khoang tr 30-34HRC.
Mo ti van tit bang hinh vé

Hinh 1 thé hién so dd quy trinh ché tao chi tiét cdy ghép trén co thé nguoi bang
hop kim titan y sinh Ti-6Al-7Nb.
Mb t4 chi tiét giai phap hivu ich

Quy trinh ché tao chi tiét cdy ghép trén co thé nguoi bang hop kim titan y sinh
mac Ti-6Al-7Nb s& duoc mo ta chi tiét dua trén so do trén Hinh 1.

Trong quy trinh nay cac thiét bi dugc dung dé ché tao cac chi tiét ciy ghép bang
hop kim titan Ti-6Al-7Nb gom:

- thiét bi ndu luyén 1a 16 cam ung chan khéng do nuéc Cong hoa Lién bang

DPuc ché tao ¢ khd nang tao moi truong chan khong cao. Cu thé, 1o duoc su
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dung dé ndu luyén 1a VIMO02 (Vacuum Induction Melting 02), dung tich nau
1a lkg/meé cho (hop kim titan), d6 chan khong la 3x10™" N/m* (hay 3x107
mbar);

- 16 dugc s dung dé nung phoi 13 10 trung tin SWS-85D cua Trung Qudc:
cong suat 90KW, dién ap dau vao 380V/50+60 Hz, tan s6 dau ra
17-30KHz, khi luvong 85kg;

- thiét bi st dung dé rén néng la ba may qua hoi 250kg do Lién X6 san xuat,
rén duoce san pham dén 30kg;

- thiét‘ b1 dung dé kiém tra nhiét dd trong qué trinh ren va can la thiét bi do
nhi¢t do khong tié}) Xuc béng lade WTG-1810. khoang nhiét do do
50+1200"C;
thiét bi duge sir dung dé can néng 1a may can tim day tr 1+12mm, cap truc
can phoi @300x450mm, cong suat 22kw:

- tao hinh phdr cac chi tiét ciy ghép bang cac bd khudn dap cat nguéi, duoc
gia cong, ché tao tir thép SKD11, do cing >60HRC;

- dap cat tao hinh cac chi tiét ciy ghép bang may dap truc khuyu 100 tan, do
Lién X6 san Xuét;

- cac chi tiét cy ghép sau khi dap cat duge u khu ang suat bang 10 chén
khong Turbo2 Treater M, lam viéc trong mdi truong chan khong
500+1320°C, do chan khong 8x10" N/m* (8x10~mbar);

- ce chi tiét cdy ghép sau khi u khu Gng suét duoc kiém tra do cling bang
thiét bi do dé cimg FM-700¢;

- chc chi tiét cay ghép duoc gia cong hoan thién bang thiét bi gia cong 3 truc
600HD:;

day 1a nhimg thiét bi quan trong trong quy trinh theo giai phap hiiu ich.

Sau day, quy trinh ché tao chi tiét hop kim titan y sinh mac Ti-6Al-7Nb sé duoc
m¢ ta theo cac cong doén thuc hién.
(a) Nau luyén hop kim titan, gom céc cong doan tur cong doan (a) chuin bi

nguyén lieu dau vao dén cong doan (g) rot phdi da duge mo ta chi tiet trong quy trinh
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cong ngh¢ cua giar phap hi ich s6 2000 duge cap ngay 05/03/2019 theo quyét dinh o
T6G6HOD-SHTT, cu thé bao gom cac budc:
- chudn by nguyén liéu dau vao: lam sach va say kho cde nguyén liéu dau vao bao

gom Ti kim loai, cac hop kini trung gian Ti-Nb, AI-Nb va Ti-Al va tinh luong céac

nguyen héu dung cho hop kim Ti-6AI-7Nb;

\

- ki€m tra thiét b 16 va lam sach ndi nau;

- x€p nguyen liéu vao lo, trong dd nguyén licu duoe xéo vao lo theo trinh w liéu to

duge x¢p rwde, lidu nho duoe xép sau, sao cho vira kin khong gian 10 nham tranh tén hao
8 i T 4 Iy bl S o
céng sudt 1o, trong do6 nguyén Héu Ti va Ti-Nb duge xép vao ndi 1o che quéa tinh nau
hiyen, nguyén héu Ti-Al AI-Nb duge xép vao buong tiep lidu cho qua teirh hop kim hoa:
A R : - ) 5 b

- say nguyen hiéu, hat chan khong va can bang ap suit bang khi Ar;

- nau fuyen;

- hop kim hoa: va

- 16t phdi;

(b) Reén phdi

Bat [6 cam g trung tan, may bta va thiét bi do nhiét do;

Bat phot hop kim Ti-6AL7Nb ¢6 kich thude 045x56mm vao trong vong cam Ung

Trong khoéang thot gian 20-25 gidy, do nhiét do bé mit phoi

Nhi€r d6 dat khoang 1150°C, tién hanh rén bang bria may, dung vén khi nhiét do
phéi con 1000°C, cho phéi trgr lai trong vong cam fmg, nung che dér kv dat nhige do
HIS0°C, ren cho dén khi kich thude phdi dat yéu cau.

~

(¢} Cén phoi

Phor sau khi ren c6 kich thude phoi véu cau duoc nung nong barg 1o cam tmg

o
o

trung tan SWS-85D dat nhi¢t d¢ 1180°C thi'dua vao mav can d2 can lan 2 dén khi chiéu

day phor dat yéu cau thi dung lai. Quy trinh cén néng phoi tién hanh theo cac bude sau:

Bar 1o cam dmg trung tan, may cdn tam va thiét bi do ahiéi d¢;

Can lan 1, dicu chinh khe hé truc cac [a 4mm;
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bat phoi hop kim Ti-6Al-7Nb ¢6 kich thude 185x60x8mm vao treng vong cam
ng;

Trong khodng thoi gian 18+20 giay, do nhiét d6 bé mat phai;

Nhi¢t d6 dat khoang 1180°C, tién hanh can lan 1 do day cua phoi giam xudng
4mm b'fing thiét bi can fam., dung can khi nhi¢t d6 phoi con 1000°C;

Céan lan 2, diéu chinh khe ho truc can la I, 5mm;

bat phoi hop kim Ti-6Al-7Nb ¢6 kich thude 370x60x4mm vao trong vong cam

Trong khodang thot gian 18+20 gidy, do nhiét d9 be mat phoi;
Nhi¢t do dat khoang 1180°C, tién hanh can lan 2 cho kich thudc phoi dat

986xCUx1.5mm:

Luw vy nhi¢t d§ cua phoi cin gitr trong khoang 1000°C dén 1180°C, néu nhiét d6

phoi thap hon thi tién hanh nung phdt nhu da mé ta ¢ trén méi duge tiep tuc can,

{d) Dap ngudi nhoi

Tién hanh lap b) khuodn dap cat ngudi, duoc gia cong, che tao tir thép SKD11, do

fa=p)

cing >60HRC va thiet bi ddp truc khuyu 100 tan;

Sau khi rap khudn vao may, tién hanh chay tha va diéu chinh lai vi tri khudn sao
¢ho 2 phan cua b6 khuon khép vai nhau va hanh trinh cua khudn trén duoc chay tron tru
trén may.

Sau khi dd kiém tra lai vi tri rap khuon tién hanh dap cat phoi can.

. R

(e) U khu ang suat,

Phoi sau khi dép cat duoc dem di u khu ung suat dé 6n dinh lai t& chie va kich
thudc phdi. Quy trinh u phdi duge tién hanh theo cac bude sau:

Rura sach dau ma& bam trén phoi va say kho.

Lam sach budng 1o, sap phoi da dugce lam sach trén d6 ga. Phii sap x&p can luu ¢

kKhoang cach déu nhau dé khi nung nhiét dugce ruyén dong déu lén cac phoi.
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Dong cua 1o va tién hanh cai dat quy trinh nung theo ché do nang nhiét lIén dén

o v =) ¥
nhi¢t d¢ 700°C v&i téc d6 nang nhi¢t 3°C/phit, gitt nhiét trong khoang thoi gian 20 phut,
trong mo1 truong khi bao vé 1a nito va tat 10 dé phoi ngudi trong 160 dén nhiét dd moi

truong.
Khi phéi dat nhiét d6 moi trudng tién hanh 1ay phoi.
(f) Gia cong hoan thién, gdm céc budce:
Bude 1: mo ban thiét ké chi tiét 3D da duoc thiét ké sin 1én phan mém NX 9.0
Burde 2: xac lap toa dd chudn cho cac nguyén cong
Budc 3: khai bao ché do phay, khoan

+ ¢hon dung cu gia cong: bao gom viéc chon duong kinh mui khoan tam, dudng

kinh mui khoan 1o va vat mép.

+ khai bao ché do gia cong: ché do gia cong khoan tdm, ché do gia cong khoan 10.

ché do khoan vat mép.
Budc 4: xuat chuvong trinh gia cong
Budce 5: chay mo phéng qua trinh gia cong.

Budc 6: kiém tra lai chuong trinh gia cong va mé6 phong duong chay dao gia ¢cong.
Trong truvong hop mo phong bao 101 thi tién hanh hi€u chinh lai thdng s6 gia cong va
chay lai m6 phong theo céac thao tac tor budc 3 dén bude 5. Pén khi chuong trinh mo

phong khéng bdo 161 thi tién hanh xuat chuong trinh gia cong.

Budc 7: Sao chép du liéu vira lap trinh bang phan phan mém Cimatron 11 vao
phan CimcoeditV6 dé mé phong duong chay dao, kiém tra va chinh stra cau lénh CNC

trude khi nap chuong trinh vao may CNC.

Budce 8: Nhép dur liéu gia cong hoan thién vao may CNC va tién hanh gia cong

phoi.
Vi du thuc hién gidi phap hitu ich

Vidu I: Quy trinh ché tao chi tiét nep 6 16 b'img hop kim titan y sinh mac Ti-6Al-7Nb
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(a) Nau luyén hop kim titan

Thuc hién cac cong doan tir cong doan (a) chuan bi nguyeén ligu dau vao dén cong
doan (g) rét phoi da duge mé ta chi tiét trong quy trinh c¢dng nghé cua giai phap huu ich
56 2000 dugc cap ngay 05/03/2019 theo quyét dinh sé 16964/QD-SHTT.

(b) Rén phoi

Bat 1o cam Ung trung tan, may bua va thiét b1 do nhiét do;

Dat phoi hop kim Ti-6Al-7Nb c6 kich thudc @45x56mm vao trong vong cam ung

Trong khoang thoi gian 2025 gidy, do nhiét do bé mat phoi

—t

Nhiét do dat khoang 1150°C, {ién hanh rén béng bta may. dung ren khi nhiét do
phoi con 1000°C, cho phdi tro lai trong vong cam Gmg, nung cho dén khi dat nhiét do
1150°C, rén cho dén khi kich thude phdi dat 185x60x8mm.

Thao tac nay can luu ¥ nhiét do phdi rén dat nhiét do trong khoang 1000 — 1150°C,
phoi can dat kich thudc yéu cau 185x60x8mm, phdi sau rén khong Xuét hién nut bé mat
va nut mep.

(¢) Can nong phoi |

Phéi sau khi rén c6 kich thude phéi 185x60x8mm duoc nung néng bang 16 cam
ang trung tin SWS-85D dat nhiét do 1180°C thi dua vao may cén dé cén lan 2 dén khi

chiéu day phoi dat 1,5 mm thi dung lai. Quy trinh can nong phéi tién hanh theo cac budc

sau:

Bat 1o cam ung trung tan, may can tam va thiét b1 do nhiét do;

Can lan 1, diéu chinh khe hg truc cac la 4mm;

bat phoi hop kim Ti-6Al-7Nb c¢6 kich thudc 185x60x8mm vao trong vong cam
ang; -

Trong khodng thoi gian 18+20 gidy, do nhiét do bé mat phor;

Nhiét do dat khoang 1180°C, tién hanh can lan 1 do day cta phdi giam xudng

4mm béng thiét bi cén tam, dung cén khi nhiét d6 phoi con 1000°C;
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Can fan 2, diéu chinh khe ho truc can fa 1,5mm;

Bat phoi hop kim Ti-6A1-7Nb ¢6 kich thuée 370x60x4mm vao trong vong cam
nng;

Trong khoang thoi gian 18+20 gidy, do nhiét d¢ bé mat phéi;

Nhigt 4o dat khoang 1180°C, tién hanh can 1an 2 cho kich thudc nhoi dat

T o ¢ o) ud
986x00x1.5mm:

Trong eong doan nay, nhigt do cua phéi khi can can gir trong kheang 1000°C dén
180°C . thao tac dua phdi vao truc can can dut khoat, phoi sau khi cén phai dam bao kich
T%UUL 1,5 mrm. Bé mat phéi yéu cau phc.l nkdn va khdng c6 nép gap.

() Dip ngudi phot

Tif*n ‘mnl lap rap bo kbudn dap cat ngum dwoc gia norw (‘h ta¢ uy thep SKDI,

do climg /60[1R( va thiét bi dap truc khuyu 1{)0 ta

7

Sau khi rap khuon vao may, tién hanh \haw thi va diéu chinh lai vi o Khuén sao
cho 2 phan cta bo khudn kho'p‘ v&i nhau va hanh trinh cba khudn trén duoc chay won tru
trén mav, | |

Sau khi rdp khuén vao may, tién hanh chay thu va diéu chinh lai vi tri khudn sao
cho 2 phfm cun bd khuén khép voi nhau va hanb trinh cva khudén trén duge chay tron tra
trén may. |

@au l~:h da kiém tra lai vi'm' rép- k_l‘jiuén tiénv hanh dap cit phoi can.

Vornguyen cong m‘iy, can luu y vi tri rap khuon 830 dlo hanh U nh o i Khong

A

'nl va gilta bai bé mat. Phoi sau khi dap can dam béo kich thtrmz theo bdn ﬂuét ke,
(e) U khu ing suat

Phot sau khi dap cat duge dem di u khu tng su t dé on dinh | Jai té chuce va kich

thude phoi. Quy trinh 1 phéi duoe tién hanh theo cac bude sau:

Rue sach daa md bam trén phdi va say kho.

-10-
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Lam sach budng 16, sap phoi da duge lam sach trén do ga. Phéi sap xép can luu ¥

khoang cach déu nhau dé khi nung nhiét duoc truyén dong déu 1én cac phoi.

Dong cua 1o va tién hanh cai dat quy trinh nung theo ché do nang nhiét 1én dén
nhi¢t d§ 700°C véi toc do nang nhiét 3°C/phut, gitr nhiét trong khoang thoi gian 20 phut,
trong mo1 truong khi bao vé 1a nito va tat 10 dé phdi ngudi trong 10 dén nhidt do moi
truong

Khi phéi dat nhiét do mai truong tién hanh 1y phoi.

Cong doan nay wn luu y bé mat phéi can duoe dam hao tam sach, khong dinh dau
mo. Phol xép trén gid can dam bao dang khoang cich va quy cach. Khong gian 16 can
duoc ve 3 sinh sach sé truoce khs dua phéi vao. Nlét dd budng 10 can dat dimg yéu cau va

dong déu trong khong gian 10,

(f) Gia cong hoan thién, gom cac budc:

Bude 1 mo ban thiét ké chi tiet 3D da dugc thiét ké san trén phan mém NX 9.0

Budce 2: xéac lap toa do chuan cho cac nguyén cong

Bude 3: khai bao ché do phay, khoan

+ chon dung cu gia cong: bao gdm viéc chon dudng kinh mii khoan tam (mui
ikhoan duong kinh 2mm, chicu dai mai khoan 40 mm, géc mii khoan 108°), dudng kinh
mui khean 10 (mii khoan duong kinh mm, chiéu dai mdi khoan 40 mm. goc mai khoan
118%) va vat mep (mui khoan duong kinh 4mm, chiéu dai mui khoan 40 mm, goc mii
khoan 50°).

+ khai bao ché do gia cd ng ché do gia céng khoan tam, ché d O gia cong khoan 10.
ché d¢ khoan vat mép theo ché d¢ Standard Drill (tiéu chuan)

Budc 4: xuat chuong trinh gia ¢cong

Budce 5: chay mé phong qua trinh gia cong.

Budce 6: kiém tra lai chuong trinh gia cong va m6 phong duong chay dao gia cong.

Trong truong hop moé phong bao 161 thi tién hanh hiéu chinh lai thong so gia cong va

-11-



3256

chay lai mo ph(’)ﬁg theo céc thao tac tr bude 3 dén bude 5. Dén khi chuong trinh moé
phong khong bao 16i thi tién hanh xuit chuong trinh gia cong.

Budc 7: sao chép dir liéu vira lap trinh bang phan phan mém Cimatron 11 vao
phan CimcoeditV6é dé mo phong duong chay dao, kiém tra va chinh stra cau lénh CNC

trude khi nap chuong trinh vao may CNC.

Bude &: Nhap dir [iéu gia cong hoan thién vao may CNC va tieén hanh gia cong

Cdng doan nay can luu y chuong trinh lap trinh gia cdng khi mé phong khong co

1 n&o.

(@3

thong bao |

s

Hi¢u qua dat dugce ciia giai phap hiru ich

Chi tiét nep, vit xuong bang hop kim titan y sinh Ti-6Al-7Nb theo quy trinh cua
giai phap hitu ich da duogce tién hanh ciy ghép thu nghiém trén dong vat (cho. tho). Két

qua cho thay: khong gay doc cho t€ bao, gen dong vat; khong bién doi cac chi so sinh

hoa, huyet hoc. chire nang gan; khong thay do6i cau tric mo tai ving dat nep vit.

Chi tiét nep, vit xuong bang hop kim titan y sinh Ti-6Al-7Nb theo quy trinh cua
gidi phap hitu ich da duoc tién hanh thu nghiém lam sang giai doan 1 trén nguoi (voi 28
bénh nhan). Két qua cho thiy tat ca bénh nhan dn dinh, ra vién dimg thoi gian, xuong cd
dinh tot, khong di 1éch. md mém khong viém nhiém. Khong ¢6 nep. vit nao bi hu hong.

gay phai thao bo.
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YEU CAUBAO HO
. Quy trinh ché tao chi tidt cdy ghép bang hop kim titan v sinh nde Ti-0ALTNb, quyv
trinh nav bac edm céc cong doan sau:
ay nau luyén hop kim titan;
b) ren phdi;
¢) can aong phoi;
dy dap nguoi:
¢) U khu Gmg sudt; va

1) gia cong hoan thién;
rong do:

I duoe su dung dé nau iuyen 1a 10 cara vrag chan khéng, d6 chén khong i
3x107 N/m” (3x107 mbar);

- 1o duoc sty dt_mg dé nung phoi 1a 1o cam Ung trung fan cdne suAr Q0KW thn 30
730K Hz:

- 10 duge st dung dé nhidt luyén (1 kb (n g suat): Lo chin khong Turbo2 Treaier
M, lam viée trdng mGi truomng chan khong 500-1320°C, d6 chin khong 810 Njn®
(8x 10 “mbar);

cong doan rén so bd duoc tién hanh bang cach nung phot hop kim titan T0Al-
7ND rrong 10 cam (mg trung tan trong khoang thoi olar tr 2025 gidy, tien hanh do nhidt
43 be mat phoi bang thiét bi do phiét d6 khoéng tiép x(tobéngl:&ule WTCG-1510 kin nhidt
A5 dat khoang 1150°C, tién hanh rén bang bua may, nhiét d¢ ket thric rén 1005, rén oo
dén khi kich thude phoi dat yéu cau;

- cong doan can nong phdi duoc tién hanh | bang cach nurg phoi bing 1o cam Gng
trung {énftmng khoang thoi gian 18+20 gidy dén khi dat nhiét 46 k hoang F15G7C, sau do
tién hanh can phoi biang thiét bi can dé phoi tam dat do day can thidt,

- cong doan u khir tng sudt duoc tién hanh bang céch nung cac chi Hél cay ghep
bang 10 chan khang Turbo2 Treater M ¢ khi bao vé, dat nhigt do 700°C va g0 nhici

rong knodng thoi gian 20 phut, sau do tat 10 dé chi tiét ngudi o ong 16 cho dén khi du
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nhiét do phong thi ldy mau; cac chi tiét cay ghép sau nhiét luyén duoc kiém tra dé clng

bang thiet bi do do cung FM-700e, chi tiét dat dd cing trong khoang tr 30+24HRC.

-14-



3256

Niu luyén hop kim
Ti-6A1-7Nb

Ren phoi

-
Can néng phoi
\- J
4 I ™~
Dap ngudi
p—
S .
U khu Gng suat
\ ! J
e N
Gia cong hoan
thién
\ J
Hinh I.
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