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Fig.1 SEM morphology of microstructure of

ZA 12 alloy base metal at room temperature
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Table 1 Thermal cycle parameters of welding HAZ

Cooling rate  Heating  Cooling

Peak temperature Heating rate
W/ (( Ces™ 1) time ti/s time t3/s

0./ C o/ (Ces™

370 12 1.4 6.5 17
305 15 75 2.5 3

1.2 1B HAZ BB LAER

TEAFENT) - AR P4, Ak
FERISE BRARde HAZ 0 B D355 () 550) I3 5k 41 2 Fn i
JERAR RN, KR 1 P SE, Wt T
AT ZA12 T IR IR SR 5 HAZ i P A iR 2
0.,= 370 C, 305 CDX Ik (W 5) 7ok 20 2R L 1) 44
EERHh L, FF4 DM — 1000A Y BH 0 i 28 B o)
R e e T H B 2L B Rl . g5 Balve 12
mm X 12mm x 75 mm FFFRFE FIRG KL 8§ mm
[RRR X ek, RV AE % X 3k N 3R 759 5 SE B AR B2 HAZ
S N B A R AT LN R R A o b
m A EE R (a+ B) LU - RSF T oy Lo JE A

AL, TR G TR E a Bk AT ) SE A
YT T A REAE R A8 N AR
FAEZ(HV) BIEAH 2 (MR 2) KR HIHR 4
B EEAT ZA12 A R E IR SR 3E HAZ B
AL IBAE FTAT Y .

ISR R SRR AR B, AR G I 7 2%
HAZ #1745 a AHA B JZ AR 3EAT SV = 46 R
WA D>, Wil 2 s 1R HAZ Jn#hég
B 0= 370 TRk (M 537) AR FHIE a
AR JE AR 2L 0,,= 305 CIX 3 (M £0) 2
WAL a AN EZE ARSI A

2 1BIEHAZ EEZMEE

2.1 REAHE

7E MM-200 24 BR300 50 ML b BE AT = 0 30— i g
SR 1 B ORI . R Bl 7 R A B SRR
HAZ B LRRAFE S, PIE 8 mm x 8 mm x 18
mm B FARE, IR0 A0 XA T B i Bl
R e, EEEREI I PR A [RIERAR, HAMER 450
mm, k45" B, Sk L BTG HRC & 31
~ 35, HAEH I AL R MRS R, A 1. 6 Hm
WIS E: KA 30" WL NS, SR 18~ 22 7
/ min, ¥%3£ 2001/ min, #frH 686, 784 882N —
Bl WFEL 0.5h M4 JEEAT 2h BERIF &G UE it
T, RN 107 g R EFRE, B3~ 5K
SPAT I B SR P 24 {8 B 400 2R R Ak L i B M e
JEERE R B 25 BEIA)BE 15 min W00 75 () BE 8 ) 4 5F
G55 OCHR[ 7) vHE RS, JFAE JSM-35C Hfi s b
X LB 3R TR St AT BN 43 4T
2.2 RERERS5HF

2 ZA1R2 A4 a HNETALM TEM B

Fig.2 TEM morphology of eutectoid microstructure in a phase of ZA12 alloy

(a) —Base metal; (b) —Samples of welding HAZ microstructure simulation( 0,= 305 C)
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Table 2 Hardness of welding HAZ simulation
specimen and corresponding zone in
actual welding HAZ
Hardness of welding HAZ(HV)

Hardness of

Sample

0,= 370 C 0,= 305 C base metal
No. (HV)
Actual Simulation  Actual Simulation

1 134 130 130 126 116

2 132 134 126 128 115

3 133 132 128 124 117

Average value 133 132 128 126 116
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Fig. 3 Wear rate of welding HAZ versus load
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Fig. 5 SEM morphology of worn surface of

welding HAZ microstructure simulation samples
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Microstructure simulation and tribological properties of

TIG welding HAZ of ZA12 alloy
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[ Abstract] Base on a vast amount of testing and calculations for the welding thermal cycling curves of different testing points in

HAZ( heat affected zone) of ZA12 alloy TIG welding joint, the thermal cycle parameters of microstructure stimulation of welding

HAZ were designed , and the microstructure simulation of testing points ( 0y, is 370 C and 305 C) of ZA12 alloy by TIG welding was

carried out by the means of type DM-1000A ohmicheating welding thermal simulation tester. The study results from the simulation

specimen indicated that the wear resistance of welding HAZ of ZA 12 alloy in comparison with that of base metal increases in varying

degrees, and with load increasing the wear resistance decreases. The wear resistance of the simulation specimens of welding HAZ was

closely related to the form of eutectoid microstructure in a phase.
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