HeBEIW

TERESRFE

1996 3 A

TIAl REE&NE

BHE Riex BRE O MEw

EHALALIE

HxE & B

(R T A KERNEFT, K 410083)
&
PR L BB E, L 100080)

m =R

BRTHRMIARLEEN TIAl EE S EMARKER. RBRHA, ZFmEN AR EFH

RESSMHBTREE, ERLHERANTERRER. M EY, ¥AXRZRTEZTEARFTNTE
AR REH, BERREHERGENE, MESHRIRLET TZREE MR EBAH/ .Y

B BMER,
X7 TIAIESE #HTR SHEAS

DHARRE M TIAl 5 & ER ¥4
RMEERERD Y. FREH, AFH5. 49/
B BMALR, REXGSRERFZREN
My e A . B, FREN IREELS
MOTEME TIAlE S HSEHXE FREE®
B, BEA/N GO0 BHAR. B, FRE
EAEREGEE SN —AERIT . |
REFHAFEBRTZET, AR@H TR, B
BT KVAEKE R RGEE 2 EEE
HRECHEE, SEAREERBAEKE
R @ A RE e £ BUBRE . WG AAEHE AR
B S MLRAL; T R\ SHNARL
H—E R R, Kim FAPRBRE B
AR KB P AR, AR
MARBE, BARBAHS,

FXEHTHESRYMEHEFTLE, i
W R T M ERRET &S BRI,
RHRE AL ML ERA R B,

1 REHE

R HEE8 XLFE RS A (Ti-33A1-

3Cr)-0.5Mo(%)., G & AT BN EH
WA, BT R wT, REBEHRER,
B#HEERPRATZL1040C, 48h 54k
Bk, HEXIELYIEIVIN Tke BHFEBR
d 40 mm X 50 mm A B AR EE, 7€ 500 W
PLEST=ZMEN 8E, EELTHERT
NAEREN 2X107"' s, HRHEBIHFHES
FHIRHE, BRIMWH Kroll ¥ . # A Nephot 1
| Polyvar BIt% 44 B #4881 X650 B A#H
MY BRERESHALS . FH CM12 BFES
B BN HIT A WA, K A DU R
HHHE, BB 70mL B +120ml HEE
+100mL Z“THAE LB +80mL HHAK.

2 REERESH

B 1(b) fif /R # (Ti-33A1-3Cr)-0. 5Mo &
S RABRR RN IER T RBELEEHIR
A, i, BEEN 0%, REREERT
KEHARBL, KEFEKTE, WRELHEM
HHEMERN 1, LT =mEN RS,
M7 OUMEERT, HEXRENRFFTH

O EHE“S3”HHAITRRBIHE W HH: 1995—03—04; BHRFHE: 1995—09—12

BIEE BFOE, L.2¢%, Bt



BoBW 1M

FRAES. TIAL ES SN T RULKSEA c121 .

A 1@ Fr. T, ZFRENBERE
TEERER B, FHEFTAEERIHR
HEE.

1 (Ti-33A1-3Cr)-0.5Mo & &
1040 C, (2X10 's HNBEBHE
BRI R
(a) ZMENAIRE FEE 80%,
by B ERARE FER 0%

E&££1040 C, 60%, (2X107' s OB
TG, KBEASMAE 2 iR, EhFEAE
WERSEA: BARAFMM/ N SHEL R G
B, B ARAEMN TEM fF R, XFHE
HAREW L5 RFA, —FRINTHZ ML
HERRAR, H TEM 567 3Ga) iR,
HAPs Y MREAN, £5 «/Y HEEHEZTHE
b, BTFRBUTRELTHFLERERGN
SEAMAE ), FHFEESFR «/7 R
M, HERFERY /Y B REBWOTERRE
[EPIBIR: B— R TERFEAA BN ELR
B oo/Y ERRGHAGMAE 3B, EH Y HX
W, BRERNERFAE o/ FETFAT, X
B SBEERN Y HRAKERIL, HE, o/
REZEMARFERTH L ERTEER.

418 1040 °C, 60%, (2X107 s DR
RS S EREREMME X, HBHAR
NS SRR KR R B F AR
P 4), #£ 1250 CHI 1280 Chus{RiEES. 40/
LG R (L4 (a) (b)) R A H B i (e
1310 CFingk, MBRM/NY2ERFRAH
Xtk (B 4(c)), TEM St K (LE 5, L

BHANSFHFEMNHAR A RGEE N /7 B
K4, MHRE SR ER, TRIMEY &)
ZARLMAYL, RTEETBRXLED, B
BFM e/ ERREBRM L SN BHHAR
BB,

BT IR AR — IR A L R
BEEHEHHHUAZREH, #TTE K
PR R MGR K G TR, BN E A& R
B, [H6R%L 1040 C, 60%, (2X107's™")
+1250C, 7Thilk+1040 C, 50%, (2X
107 sTHRBETERESEMB AR,
W, —KBAMTEAGHEEREMHAEFR
ShH. S TRAMEBHTE, BRHTHE
WERA R F R4 1E (B 6(a)), TEM 4 #ra[ 40
(LB 6(b)), Hpy Yy HREZNTFEEMREN
EEE, HAAKEMEEERTT /Y R
W, EREREER, S8 ao./7 HREHEET
BIREIE F MMk, A Y lEARE
BAECIE 3P FITT /Y HATH T
LTI LMK «/7 BERREGH.

7 BIR AT AR R & &EARE
BETBRALOHEEHBHAS, 2BIER/)
F 10pm 95, H/AHEMGR, HE 8K
SEM BB AT LIEF], £ 1250 Cx4h iR
KAbH, BRRRM/NIGEARE 8, T
£ 1310 Chn#iB k 2.5h. BFIMIHEER

B2 (Ti-33A1-3Cr)-0. SMo R E=M
EEHRET 2T
1040 C, 60%., (210 's HAMRIE
TREHERMEAR



- 122« bl £ 6 G b7

1996 £ 3 A

RERMER(LE8LbY), ftka[ WL, £t EE
AU, TIAl BESERASEF SN
KRBHEN, IEEY BREMHAR 2. 50, &
BRSF AT 10pm, Wik, 5 &H0UR S
HEF TAI B SHAES /Y ERREH
SEEWFEMRFEE, AT R 09iR kLR
EHRBHNINHEEF RASKFNEAH
A, BREMAEREEHER.

3 itig
SRR AR TR . 23t

KERRABHEERG, TIAl Z24&RBR
R AR, X R iy T 5 o0 oy B
B, ERERNHBKENERS, BETSMN
LEEE, ME TRAMT R, NS EFR®
THEEEA R A BN, G RN
R T W RE R M AT R .
hFHER, TIAIZEG2BERFREA
HEHEN SR, BEESHRAEE IR
S5RKFmmbsk sk, UEARRBES
RHEEHE, B —RABKRRESETER
M TIAl R4S PHBRXBRARAAR S
W, WA 2 R, AERERERNELR

3 B2Pa/r BRRARK TEM RARERXEFETHMES
(a) WA ) RMAB TEM BT,
b) - FLERRLLL ARSI TEM B 7 3 745 i S o 98 A1



BeHW 1M

MY TIAl B4 GM B4 BRNML A ©123-

4 (Ti-33A1-3Cr)-0. 5Mo & 1040 C, 60%, (210 's A
TR TR ER R K R B R R
(a)--1250C, 8h; (b)—1280C, 8h; (¢)—1310C, 1h

Bs B4PrEXBARBEN TEM B REXRFHTHER

ARG, RERBELHER TN, HFH
RERS «/Y HREHHTFHOERES,
ofY BREWRFHETE, REVREREH
e, M 3 BTR. BRAWETY /Y BAR
SRAMAE o/ 7 HER, Wik e, >a RFk
AR, «/? PRBABXAR Y BREH
R, B, HAREEUTE, B /7 BR
FRHEI7E o/7 AR DNR T R B 0 B R
B, —EFERAEDRETR, M4

BiR. B2, —KHBERIAELZILEXGHE
& AR ROR B E S 4T, i Bxt
AKSBNENHIRAEE. EEZRKRBE
Eet. HETUENBERM T RERS,
HEBRRAFRS AN EA, HEEELEH
BERFR; B, SBERHASNMERE
EMESRRARN, EEFREELRPRE
AR hEES L. EHHARRETRKH
TR, MIEFREK, BB, BAR#



<124 - REERIRE S £ 1996 £ 3 H

BE ELIZ 2t B 4 B 50 5o i A A 1 )

Mk, BEHARAREZLER. B3 4 4

S, B EMALR, WE 7, BANARR

Bl TAl RS SN ER BT B ENR (1) 3 B0 ) FE R 4 BE B X IR 7 TiAl
U SRIRBRINAN. WANEERRE  gaem@ESE, i, TUESAEEE
B, HeA Al E TAl BEEMEE DY Cusitha@mEsE.

DT,

B 6 (Ti-33A1-3Cr)-0.5Mo £ &4 1040 C, 60%. (2X107's71)41250C,
7h+1040 C, 50%, (2X107's NZARBETEEHEMAR (OFREHREGKN TEM MA b

B7 FARBREREN(Ti-33A1-3C0-0. SMo 8 £ R AR A NP EREH

(a) 1250 C. 4hy (b) 1280 Cy 3.5hs (¢)- 1310 C, 2.5h



BewW 1M

23635 PINREVE J65{100 R LR, $13: ] S 125

B8 (Ti-33A1-3Cr)-0.5Mo S & WA ALK
SHEFE R AR SEM —RBFRER
(a) -1250 CX4hy (b)- 1310 Cx2.5h

() —KBBRETLHER TIAIELE
HEEHAH /Y ZERREH, 88 TREK
B R AR 8 B R A o AR R A B B ey B K
HAKRBEH.

3) HEHVMLEESEE TIAI S S
MELAHE BMAS TR, BEENHE
AR,

W TIAl EEGEE SRR BAES
HEHERALE, EEBAARAER/DNT 10
pm BN, HAHIUSASH2E R RAS,
REBERGBHANKSHE TAI RS EZR
A, ARG S NFHEBIBENRE.

E £ pd

1 Huang S C, Hall E L., Gigliott M E. In: 6th world Con-

ference on Titanium, Cannes. 1988, 6: 6.

Chu W Y et al. Scripta Metall, 1991, 25, 641.

Huang S C. Metall Trans, 1992, 23A, 1: 375.

4 Lonbard C M, Nekant R M, Seetharaman V. Scripta Met-
all, 1992, 22; 1559.

5 Kobayashi E, Yoshihara M, Tanada R. In: Igoto et al
(eds), Proc 1st, Japan SAMPE Symposium. 1989: 151.

6 WIH#E. &M, 1992, 62(10); 54.

7 WS, AWMLY, 1994, 1. 13

8 Umakishi Y, Nakano T, Yamane T. Scripta Metall,

1991, 25: 1525.

9 KimY W, JOM, 1989, 7: 24.

10 Rk SMYEERYAREE. Li. Hé Dl

4, 1988,

11 Koepee C, Bartels A, Seeger ], Mecking H. Metall

Trans, 1993, 24A: 1795— 1806.

12 Kim Y W. Acta Metall Mater, 1992, 40, 6. 1121 —
1134,

w N



©126 - FEERSEER 1996 £ 3 A

THE STUDY OF A MULTI-THERMAL-MECHANICAL
PROCESS FOR TiAl-BASED ALLOYS

Chen Linghui, Huang Baiyun, Qu Xuanhui, Xie Youqing, He Yuehui, Chao Peng
Powder Metallurgy Research Institute,
Central South University of Technology, Changsha 410083

ABSTRACT The effects of hot working and heat treatment on microstructure of TiAl-based alloys were investi-
gated. The test results indicated that three-dimension stress state could promote hot deforming plasticity of TiAl
based alloys efficiently, and large press ratio forging of samples without surface crack under a high strain rate
could be obtained. The coarse lamellar grains were retained in samples which experienced normal hot deformation
and could not be removed by following heat treatment, while homogeneous and refined microstructure could be ob-
tained throughout the whole samples under a new process of multi-thermal-mechanical treatment.

Key words TiAl-based alloy hot deformation microstructure
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Ag-Cu-Ti BRAZE ALLOY USED FOR Si;N,-STEEL
JOINTING AND JOINT PROCESS

Chu Jianxin, Lin Chenguang, Ye Jun, Wen Xianjun,
Wang Youming, He Congxun, Shi Yunhua, Peng Gang
201 Research Group, General Research Institute for Nonferrous Metals, Beijing 100088

ABSTRACT The effect of composition of Ag-Cu-Ti braze alloy to wettability to the Si;N, and the effect of braz-
ing temperature to the strength of Si;N,-steel joint was studied. The best composition of brazing alloy and brazing
process were determined. The Si;N, glow plu‘g joined by this brazing alloy fits the standard of Si;N, glow plug.
Key words Ag-Cu-Ti braze alloy wettability Si;N, brazing
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