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TRANSACTIONS OF THE CHINA WELDING INSTITUTION
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Table 1 Composition of FGH96 alloy
Cr Co w Mo Ta Nb Al Ti Zr Si Ce Ni
15.6~16.6 12.5~13.5 3.8~4.2 3.8~4.2 <0.2 0.6~1.0 2.0~2.4 3.5~3.9 0.025~0.05 <0.2 0.01 A&
x2 INT18 EE&UFEMSY (RESH, %)
Table 2 composition of IN718 alloy
C Ni Cr Mg Co Mo Al Ti Nb B Fe
<0.08 50.0~55.0 17.0~21.0 0.01 <1.0 2.8~3.3 0.3~0.7 0.75~1.15 4.75~5.5 <0.001 R
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Structure of FGH96 base metal of powder
superalloy. (a) microstructure under optical
microscope; (b) y' phase distribution under SEM

Fig. 1

(b) SEM HLBE T & A3 A1

B2 THEERAEIN718 SHHERA

Fig.2 Structure of the base material of deformed

superalloy IN718. (a) microstructure under optical
microscope; (b) é phase distribution under SEM
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Fig. 3 Macro morphology of IN718/FGH96 heteroalloy
inertial friction welding joint
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Fig. 4 Microstructure of IN718/FGH96 heterogeneous superalloy inertial friction welding joint. (a) weld zone on FGH96
side; (b) thermal influence zone on FGH96 side; (c) heat affected zone on FGH96 side; (d) weld zone on IN718
side; (e) thermal affected zone on the IN718 side; (f) thermal affected zone on the IN718 side
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Table 3 High temperature tensile test data of
IN718/FGH96 heterogeneous  superalloy
inertial friction welding joint

IR DUhRE JRIRREE WK Wi R

5 e Ry/MPa  Ry/MPa  A(%) Z(%)
1 650 1099.0  948.5 11.5 4.5
2 650 1102.5  952.0 11.5 4.5
3 650 1001.0 927.5 5.0 8.5
4 650 1102.5  952.0 16.5 6.5
5 650 1099.0  990.5 10.0 10.5

b e il

(a) R PR

(b) PR 1 22 B 5

5 IN718/FGH96 R =R & & Rt EEIEE L TR
R R & T TS50
Fig. 5 High temperature tensile specimen and macro
fracture morphology of IN718/FGH96 heteroge-
neous superalloy inertial friction welding joint. (a)
high-temperature tensile specimens; (b) high
temperature  tensile  fracture  macroscopic
morphology
FREE X IR AT A 1200 °C, i Ty iR LA & R
AR AH P 15 U B, KR4 DX y s AR AR RN & B AL AH I
AR A ERYE T AR, (i v AHAN & AHFE FGHO6 1 IN718
B A T TE R AL E HITH 2%, JR 4% DR EEREAIG, 1
SR AR PR RS X MR 3 ], AR
SRPTLHIR L 8 TR 4% X, (A3 S P 3o hm B
1 080.8 MPa, JEA4< 5 IN718 RE:#4 5558, I H M
Kl Saal LUK BE, B 3 5650, 155 .25 .45
F 5 S RARERE INT18 U3 A= 1 WY b i 98 P AR
B, i — 20 U0 W AR 5% Do B2 AR 5 INT18 BEAf 45
SR, T 3 X — B4 ) F- i PR AT BB T AR AR IX

/N A L SR AN SR AT, KRR X SR B 1
B —E R T

Pl 5b SRSk e il R A 20T RS, DA
AL % B R AV T 11 5 DX S A A — e R
A 2R S AR X, I LR AR T 1A PRI AS ] 1 1
RERAE, 15 25 | 4 SR RE 22 T 1ok <7
1 + M RIESR, 3 5 S Shfilke 20T 1
“SEH + 5P ARIES.
2.3 EiRRIRETR4HE

EEXTIEL S HAEAE ) W R BT C1RAE, 43511
BS54 5K 3 5 5 SAREESEAT I 1 204
[l 6 & FGH96/INT18 S = il A 4 U1t R #5R J 42
SR IRPLH 1 SREERY INT18 U B7 11 22 W98 55 F
FGH96 M 2\ 4l 4 AHTE 5. MK 6a Fp AT LA 5],
1 53R = TP T D AETE a, b, ¢ 3 Fh B A [X S,
a XIS TR e 101 1 4%, 76 M0 XN R R 2

IN718
21

(b) 1 =ik FGHI6 Mk 1 IE 5

E 6 1 SRl 0RMERFTMEHRRR
Fig. 6 Microscopic appearance and metallographic
photos of the tensile fracture of specimen No. 1.
(a) macro fracture morphology of IN718 side of
sample No. 1; (b) side throw fracture morphology
of sample No. 1 FGH96
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Fig. 7 Micromorphology of typical fracture area on
IN718 side of specimen No. 1. (a) zone a; (b)
zone b; (¢) zone ¢
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Fig. 8 Microscopic appearance and metallographic
photos of the tensile fracture of specimen No. 4.
(a) macro fracture morphology of IN718 side of
sample No. 4; (b) side throw fracture morphology
of sample No. 4 FGH96
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Fig. 9 Micromorphology of typical fracture area on
IN718 side of specimen No. 4. (a) zone a; (b)
zone b; (c) zone ¢
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Fig. 10 Microscopic appearance and metallographic
photos of the tensile fracture of specimen No. 3.
(a) macro fracture morphology of IN718 side of
sample No. 3; (b) side throw fracture morpho-
logy of sample No.3 FGH96
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Fig. 11 Micromorphology of typical fracture area on
IN718 side of specimen No. 3. (a) zone a; (b)
zone b; (c) zone c; (d) zone d
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Fig. 12 Microscopic appearance and metallographic
photos of the tensile fracture of specimen No. 5.
(a) macro fracture morphology of IN718 side of
sample No. 5; (b) side throw fracture morpho-
logy of sample No. 5 FGH96
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Fig. 13 Micromorphology of typical fracture area on
IN718 side of specimen No. 5. (a) zone a; (b)
zone b; (c) zone c; (d) zone d
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