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Abstract: The high temperature properties and microstructure of GH3230 alloy argon arc welded joint were
investigated by SEM, high temperature tensile test and high temperature creep test. The results indicate that the
equiaxial dendritic microstructure of welded seam was made up of equilibrium frozen Ni based solid solution, -
FeCrNiC, a little bit granular carbides, y'-Ni; Al and MC. The microstructure in heat affected zone was the same as
in the base metal, but grains in heat affected zone was bigger than in the base metal. The joint exhibited good high
temperature properties with a tensile strength of 244 MPa at 927 'C, as same as the base metal, and a creep life of
38.82 hat 927 C and 62 MPa which was higher than the base metal. The fracture morphology of welded joints after
high temperature tensile test and creep test were basically identical which were dimple and intergranular fracture,

respectively.
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Fig. 1 The geometric shape and dimension of
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plate specimen with welding seam
KRB HEAT i i AP, KRAE 1 T ]
R B R 927 C., At = dniE HB 5151 —1996
(4 Ja e i A i A8 135 7 1k ) FE CSS-2910 B H ff
I AR I ATL b PR e 4 Sk TR A T oo Yl i A 0
A7 F 3R ] S R B 927 C L R F1 R 62 MPa,
A1 a2 SR8 6 Y T-3AME .

R H 37, S-570 U4 B (SEMD LSS fi
CTRTESR ; R TSM-6360LV 7852 I 1l W 5 4
e Sk 0 B AL 4, BB il 3] S HCLL HNO;
H, O fRFIEE R 10+ 1 ¢ 10 MR

2 REERSITE

2.1 Simlkae

W% 2 Rl DU . GH3230 @il A 4 AR
BBk 0 IR R B B AR A 1 L W7 IS R
G ST e N N A AR 3 3 <19 I (BN L ==/
GH3230 =il A & SR B L 7R = R T G AR 75
W 125 T RER 1Y, 29 [R5 25 1 R BRI 11624,

Fen T A R A DRI SR 7 A T M X R A
M) DX 33K T A K Sk iR B2 S5 B A R AT

F2 GH3230 BiRASEIMEEELN TR LR
Tab.2 High temperature properties of GH3230 superalloy argon arc welded joint
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Fig. 2 SEM morphology of high temperature tensile fracture of
GH3230 superalloy: (a) base metal and (b) welded joint
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Fig. 3 SEM morphology of high temperature creep fracture of
GH3230 superalloy: (a) base metal and (b) welded joint
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Fig. 4 Microstructure of GH3230 superalloy argon arc welded joint: (a) base metal zone; (b) welded seam zone and (c) fusion zone

(THE 41 ])

. 37 .



XUEEMS » 55 « TR =W -TGRIK / PR B IR A 5 U R I B S P e

JZ2 22 [ ARG 2 500 5 2 1 B BT T 4 1 45 S, 4 RL AT
Rt R, e B 2 B 10 ARG 2 B4R L &b
TR B S

PCPS 5545 45 3¢ i J2 4R 45 ¥ [ 1 308 9 R0 17
B AN R B R — R B ERTE L P R
SCIR R ST SR WERG AT A 9  FA  m HRR E  TE IR 2
Hh DL S S22 R (AR o PRE A RE T 1 0/ )N [
IR LR 2 B 1 D %50 DT AR B 461 . 55—y T
PCPS {1 35 70 % R 480 ) i 2 44 ke 1) 1 5 4 1
e TURIZPUIBPEARTE (W RE 7 » X IR EE 8 Al 5 34
AR 2 10 R 2 1 53 2 3] i 2 Tt S PR R0 SR
IEAh , PCPS sk B U iy [520 BR 21T 0448 15 1) 3 J3E 7
FEBERII TS T 2R R iR i fa o, — B b
AT WEEAE

3 &

(1) RIS =W I 9 J5ORHS BUAs BRLAR
493 nm R/ 5 | 52 (8BRS AR A AL d iR 2R 2R
SR DU O B S IR SR TS B A 3 0
0%+ @l ib iy Eo S B NVINGIE 8

(2) PP = WS- 8 0 S0 I 03 2 119
DR BORI o o 34 S 25 B A1 5 B PCPS 5 #1143
22 L SR i s B R ML s PCPS Jit it 20 Bk
3 VO AR B R BRI . 2928 0. 37, L4l
HEM R Z R —F B R . 25 1. 8 X
10°° mm® (WM AR IR Z (Y 4075

(3) I =WE-PURER/ AW IR G TRIZ M
B S I UGB R L 3

S 3k

[1] YUS, HU H X, MA ], et al. Tribological properties of ep-
oxy/rubber nanocomposites[ ] |. Tribology International, 2008,
41.1205-1211.

[2] ALAMRI H, LOW L M. Effect of water absorption on the
mechanical properties of nano-filler reinforced epoxy nanocom-
posites[ ] . Materials and Design,2012,42:214-222.

[3] SAPONARA V L. Environmental and chemical degradation of
carbon/epoxy and structural adhesive for aerospace applica-
tions; Fickian and anomalous diffusion, arrhenius kinetics[ ] ].
Composite Structures,2011,93:2180-2195.

[4] PANG L, GUO Q, DING J, et al. Tribological behaviors of
graphite/epoxy two-phase composite coatings [ ] ]. Tribology
International, 2010,43(8) :1318-1325.

[5] KOLICH C H. , KLOBUCAR W D. Mixed eaters of polypho-
sphazenes: USA, US 4698436 P. 1987-10-06.

[6] ZHANG S G, GUO Q, ZHAI W K, et al. Tribological be-
haviors of epoxy/hexaphenoxytricyclophosphazene composites
under dry sliding condition[J]. Materials Performance, 2013,
52(4):58-61.

(7] IhEse, KR, TH5. 55, 0w R B SR BR = NG -5 Mk e o
R S PERELT 1. HUBR TR AR 2012, 36(10) - 74-76.

[8] ZHAO Z P, QGUO, LI X, etal. Synthesis and thermal deg-
radation characterization of novel poly ( phosphazene-aryl am-
ides) [J7]. Express Polymer Letter,2012,6(4);308-317.

[9] COSUT B, DURMUS M, SYNTHESIS A K, et al. thermal
and photophysical properties of phenoxy-subsituted dendrimer-
ic cyclic phosphazenes[ ] . Inorganica Chimica Acta,2011,366:
161-164.

(107 XAt . 385 . KT L 45, AL R BE X UL A1 SRR R B R g

JREES A VERE R [T ], BALAS 301 373 U 2013, 49 (11)
715-719.

TEANONNONNEA MO NENNEN MO NEN MO MO NONNEANEANON MO NEANON MO NEN MO NONNEANON MO NEANENNEN MO NEA MO NONANEANON MO NEANON MO RO MO NEN MO MO NONNOANSN

(i 37 W)

(2) GH3230 il &4 mol it e 3k 7E 927 C
F1 62 MPa T 1 = il 4542 Z5 iy 38. 82 h, B4 Tk
A TRE BT 24 T A ) X BT 11 T 3R 2 Ok U
S5 AR SR R 7 A B LIA Ry 32 24 B0

(3) Fi4% 2l PR v-FeCrNiC 4RLHL[F 7
TR DR BURCIR v'-Nis AL A MC 819 4 &
SRS s PRI X0 2H 2 55 B A 24 L (H ks
BRI,

S 3

[1] HYDE T H, XIA L, BECKER A A. Prediction of creep fail-
ure in aeroenging materials under multi-axial stress states[ ] ].
International Journal of Mechanical Sciences,1996,38(4) : 385-
403.

[2] HYDE T H, BECKER A A, SONG Y, et al. Failure estima-

tion of TIG butt-welded Inco718 sheets at 620°C under creep
and plasticity conditions[ ] ]. Computational Materials Science,
2006,35(1):35-41.

(3] JAlifg. T HUH9 . 80 6L 55 ORI IR T AZ3T BE G 4 38 It A8 A it
IR B Sk 19 R A U5 “E ERe L) . HUBR TR A4 R
2011,35(5) :47-54.

[4] MUNITZ A, COTLER C, STERN A, et al. Mechanical
properties and microstructure of gas tungsten arc welded mag-
nesium AZ91D plates[J]. Materials Science and Engineering:
A,2001,302:68-73.

(5] Frmid. TCAEREGAH FHREEEmIRERSHAL] 57
PRI 2007, 28(10) : 49-52.

[6] HOPGOOD A A, MARTIN J W. The creep behaviour of a
nickel-based single crystal superalloy[ ] |. Materials Science and
Engineering: A,1986,82.27-36.

(7] CPEfiE T OREZE < P EmUE DRI IM]. Jeat.
o E BRI L AL, 2002.

o 4] .





