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Fig.1 Microstructure of Ti-28Ni eutectic brazing alloy
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Table 1 EDS analysis of each spot marked in
Fig.1 (at%)

Spots Ti Ni Possible phase
A 68.19 31.81 TioNi
B 86.73 13.27 Tiss
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Fig.2 Schematic of the assembling brazing parts (a) and shear

test experiment (b)

W IR A U 2b ol s 2 3k ) 24 PR, TRl — 84 T
SSHCNIERL S AR . KR S H Sk
FTBS IF- Il il #& S AHFE, R 494 fi 7 W 108E (SEM,
Quanta-200FEG) & A 1 {X (EDS, Hitachi TN-4700)%}%F
JRFE S SR TR A 2R LA B B ) W 1B 34T 8%

2 FHRE5SH

2.1 TZM & &5TIR1EL R AL

Kl 3 AT IR EAE 1040 °C, AU 18] 5 min I,
Jif3 TZM & S 4P IRk O S 2. K 3 T
LR, Bk REDER R RS —, Raesas
A S A R b AR o RIS BERE LY 30 pm, /)
TAEFRHE B I IR 4G JE B 100 um, X4 H T Ti-28Ni 4T
BHE TZM & &R R ER L, $FRHA IR E
FIE R BE N KRS T8 b SR
WRR) TZM B, HIRSEP AR REUIREE ), X%
B 2085 Rl Rk A e it ()92 35 14D 7 X 2 ik 1) 799 0 B A4 1
W, b5 REA B TR R BT R o H T ORI B TR
B, PR TAELERVEMRE) TZM B, i fhas s 1
FHHENBERA (1065 Rl BT R T e BUIR 55 44

Bk FLH AU N 2 ANMFRAEIX I 1 4% (e
S A SN2 11 52T TZM BREM I N X o A fff
SEANFE DRI AT, 2 3 AL B RibsicsE 1 XA
XA, %2 KK 3 & s fe 7 A3 1o
PAK P REAH . BRI AT 45 T s, A RUEEA Ti.
Ni2 oo, HIRTFHLN 2:1, 44 Ti-Ni ZJoHE

1

' : '
. h '
' '
: +A \TZM particless
3 ' '
. '

3 TZM & TR S T S i 45 4

Fig.3 Interfacial microstructure of TZM joint
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Table 2 EDS analysis of each spot marked in Fig. 3 (at%)

Spots Ti Ni Mo Possible phase
A 66.68 32.42 0.90 TioNi
B 78.29 07.54 14.17 Tiss




553 M B845: Ti-28Ni PRI E A TZM & & kA4 45 12V © 929 «

AT LAHEWT A TioNi; B s F 25 A Ti f Mo 2 Fiuc %,
1M 2 FhG 2 mr LG R, HLIGH Ti 38 v 2 2y
HEWT I R Ti FEFWAE .
2.2 {RIBFTEXIESL R EAL LM

B 4 AT HLEEE 1040 CIF, AS R I 18] 461 T
TR AT R SR oW A 2R 458 BSE B o 256 K1 3 ow
1 ORI S 1) 24 5 min BF A 42 Sk S TR A0 2H 24 m] DR,
PR L 10 min 5, JFORERBEAERSE 1T X
TZM el 2k, 0B Al A ORI IS [R]85 RERE 345 A8 5 0 72
gy, REER TN — BEAERIRET R, HR4E
55 REM SR AL R R BUIR S5 Wik D I e TR e, AR,
Ab T AR 28 T IX A TioNi AHZE Wik b o

Bk T G I &5 R B A ORI B 1) S K A A B R T AR
Aok, IRGERL MR A T R AR Sk
JE R e T, JE AE R TR 10 min B EACLR
FFAE 25 um A48, bR, 7R3 o SE A AR A )
WA G IE S X (T WA 2 ) 5 1 B A
1, BT Sk 5L FRE B LRI B T (9 A8 40 = 222 B T IX TipNi
J2 R E (AR A T 5 1S

3 N 4 sk 11 DO I BE R 4 M IR AT 10
S BRI R SRR, A ORI R ZE K
Mo JCEAE Ti B Ml b i) & s Wi in, dfRi o
min 1) 12.9%$2 = 2R3 40 min 1) 21.34%. X /& H
TRER ARG (], AR . P EOE N RSN Mo R
THEW L, 1F Ti B b BT ek .

A Tk R A [ (R B Do) A O 4 S 7 T 45 40 1 4 B
A LUK R H Ti-28Ni £FRHET 4R TZM 5 4 (145 5k % it
FEUAG R 3 AP B

1) BEAH B B (20 C<T<Ty, Ty: 5FRHELIR
£ 940 C)

U S8 X 8] R 35 21 Ti-28Ni AT BH 4 55, w0 £
MG ERRE ) R AR T 7 R A 8. BT Ni R Ti g
R B AR SE A ), BT LAYE M 25 TE Mo JR
T AREE T YT HETI BT R G, AR
A Tig M TiNi A, Mo JGE 5 Ti Jo % n] LUK B i %5
M, WO RER T Mo JC RPN E RS R EARAE T
Tig T o

2) WA BE (T,<T<1040 C)

2 ET PR FE R Ti-28Ni AT BB 55, AT RZ
FEARAE SR RN, 7 AR R VRAR A BE A 2 T W A
%ﬁ)i:‘%'

B-Ti+Ti,Ni—~L (D

T2 5LH T2 50 TZM BER 25 4 5 ok
KA, B RER RIS BEM S R B #TBIE, B S
TZM He 7% AR . SR B, RENIEZETT
TZM He i) f5 4% A5 B R, Mo o6 2%t 1 4Tk ok
IR, T EEPR Y KSR

BE ) Ti-Mo [ /A £ (=1670 C) & T
BRIEMREE, Ji DA B AR BT H O A, 7€ B AN BEAL 5 5
b ST A 32 T 1] o AE, FUIHIAR T i Ti-Mo [ 35 44

4 RFEPRE T TZM A 48k St 414
Fig.4 Microstructures of TZM joint with different holding times: (a) 0 min, (b) 10 min, (c¢) 20 min, and (d) 40 min
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Table 3 EDS analysis of each spot marked in Fig.4 (at%)

Spots Ti Ni Mo Possible phase
A 80.18 06.92 12.90 Tigs
B 75.50 07.70 16.80 Tigs
C 73.24 07.83 18.93 Tigs
D 72.01 06.65 21.34 Tigs
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Fig.5 Effect of holding time on shear strength of brazed joint
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Fig.6 Cross-section BEIs (a, c¢) and fracture SEIs (b, d) of TZM joints: (a, b) 0 min and (¢, d) 20 min
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Interfacial Microstructure and Mechanical Properties of TZM Alloy Joints Brazed
Using Ti-28Ni Filler Metal

Tian Xiao'?, Zhao Hongyun®, Song Xiaoguo'?, Han Guihai'?, Feng Jicai '
(1. State Key Laboratory of Advanced Welding and Joining, Harbin Institute of Technology, Harbin 150001, China)
(2. Shandong Provincial Key Laboratory of Special Welding Technology, Harbin Institute of Technology at Weihai, Weihai 264209, China)

(3. Institute of Oceanographic Instrumentation, Shandong Academy of Sciences, Qingdao 266001, China)

Abstract: TZM alloy was brazed using Ti-28Ni (mass fraction, %) as filler metal at 1040 °C. The effect of holding time on interfacial
microstructure and mechanical properties of brazed joints was studied and the typical microstructure of joint was analyzed using SEM and
EDS. Results show that the typical interfacial microstructure of the joint is TZM/Tiss/d-TiaNi/Tiss/TZM. With the holding time increasing,
the width of the brazed seam decreases gradually, the continuous width of Tiss layer does not change basically, and the width of middle
0-TixNi layer decreases to some extent. Meanwhile, the diffusion of TZM into base materials strengthens. When the holding time is
relatively short, there is undissolved TZM block in the weld joints, and the base metal can dissolve thoroughly while extending the holding
time. The highest average shear strength of the joint is 92.6 MPa when the holding time is 10 min, and the fracture happens at J-Ti,Ni layer,
which is intergranular brittle fracture.
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