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Effect of Two Die Material on Microstructure of Hiped TC4 Alloy

Ye Chengwu Wang Qi Lang Zhebao

(‘Aerospace Research Institute of Materials & Processing Technology, Bejing 100076 )

Li Shenggang Jia Wenjun

Abstract The effect of mild-carbon steel and high-temperature alloy GH1131 on the microstructure of HIPed TC4
alloy was studied. The results show that mild-carbon steel die prevents the transfer of the stress for densification of TC4
during the process of HIP, different from the GH1131 die. When the die is designed ,the deep cavity structure should
be avoided for the mild-carbon steel. Due to the interdiffusion of elements,the alloy surface is contaminated by both of
the die materials. Although the thickness of the boundary between TC4 and mild-carbon steel is slim,the alloy surface
is coarse with the wave-like morphology. And the thickness of the boundary between TC4 and GH1131 is raised to
more than 100 pwm. In order to gain the clean and smooth material surface,the die cavity surface must be treated to
form a protect layer compatible with TC4.
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Fig. 1  Cross-section of die structure and sampling position
2 #RE5SH
2.1 HEMRXEZLS RN

HIP 5L A T AR LIS 2T, A3 kA
A3 2 1) Y TR AT (181 2) 5 GHI131 BEHER
SR IERAE AL, 220 2 A3 A GH1131 B
B R SFH @20.0 mm 43345 /02 @17. 3 mm Hl
®19. 8 mm, A 54350 H 13.5% Al 1% , F WKk
BLESMINE TR T | R Rk AR S0 (b i BB
BRI A TSI T e il B A AT PR Ae T4 Y e 15
JEFIRNEE  ZESMIME I ERTS BRI BN ARIIE
TR B AR AN AR B, W,
FEAS R A LA EL 11 8 i P 3 4% 9T 52 189 12 ) R /N
IR

El2 HIP EHEMATE
Fig.2 Deformation die through HIP

1E 01 &b (& 1), TC4 G453 T a8umit,
WAL AN o+B, IR R L TR [ # 3
(a)], £ C1 1 C2 Ab WA I 22 515K, C1 4k TC4
A AR RIS FLIR , 1T LLYE B 1 53 3% 0 L)
SR A BRI AR HEBLEL, L A el L[ 1A 3
(b)];C2 &b TC4 4 BMALE O1 L2 MEE
FEABUE R AR FIE T A AL B3
(e) 1, PP 2322 51 B TE 1 I PR 2 493 4K iy 40 380 b
HLER RN S AR B R TR

RAETER ARSI R 208 T 7 PRS2, B i
TEICARAERVRRE , 83 R A AT) A7 7 K HE AR B B, 55
Sh, B TR B 5CR 3670 5 R AN 5 AH 4B ¥y
KL, B ARAE HIP SRR F5 2R 4R 30% ~40% (1)
Wi, B ARECEL = A B B ROm L e S
HIIBT A A S 0, T B 2R A8 34 n i o7 85, 1

H IR R R R R SRR AR LA R I RO AR
LRI T AR I R B R AR 114 fi 28 2 AN INAT 80
o SBRIE SN ) 7 (SCE DR R I EE 7) 1)
PRI, 7 308 104 1 W] — G0 AR 4R 0% P Joi 2% A [+
B, R EL AR BN R BT AN R B AR 2 2 A A 3L
N SIRNASTRL, A3 BRI X TC4 441 1) 52 ) 32 %2
JEPEL R IR R B AIG, HIP Se T A & A A e &
FO AR R 58 U — B BER S0 467 IR, By A
HIP JEA R B T EOE By R % HEHE R B[ 8] 3 (b) 15
TESCE AN Z B B, 0 ROT BRI R 2 B4 5K
o7 R s i DI, 7 R A B B0 Akt R A $1) AE
S, PR oK b B 2 AT 3 4 I E L B
THESEENRE, (1 GHI131 BiH )5, TC4 #
BRI R AR R G R BRECRET 2
HIBAL, , 2 B R A A 0% fb 3 7 v 32 B 0 A 8500 ) o
K, ECEAL T AR, K 3 (a) FIE 3 (c), B
SRR UL, X T URBETE 2544 , A3 BB EL ™ 8 %2 0 T R 4
HIP 3 2 A i 3588 Ak, i v i 0 B2 5 9 GH1131 AL

g SRty T aBE
$.~ A . Woe s ¥
i:‘iﬁ/ Ve ‘bi 10 5w %
xS el SRR P AR ——

(e) it aSRLARE L C2
K3 kA b 2
Fig.3  Microstructure of samples
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2.2 HMEHBIIN TC4 FHEALKZIE
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TC4 alloy by SEM
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Tab.1 Morphogy and composition of A3/TC4 boundary
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[ivACH Ti Al \ Fe
1 93.9 3.61 1.9 1.19
2 75.2 0.62 - 24.6
3 2.31 0.23 0.16 97.3
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Fig.6  Observation of boundary between the GH1131
and TC4 alloy by SEM
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Tab.2 Morphogy and composition of GH1131/TC4 boundary
at%

8 Ti Al % Fe Ni Cr

1 79.5 4.46 2.34 5.85 5.10 2.75

2 81.5 4.49 3.58 4.65 4.78 0.99
3 92.2 5.26 2.08 IR IR IR
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