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350 °C fRi 2 h S BEY R H). FERTT BN 2R 1
EAEALFE . AT R IR Zn-15A1, RSFBLAS S 42
mm x 5 mm x 0.4 mm, fb2# R UN% 1 fra. H
Zn-Al 5 4 A AT RZ AT BHE AL 2l 380 °C, WK
FZ R 450 ™.

F1 Zn-15AI SFRINLE RS (RESH, %)

Table 1 Chemical compositions of Zn-15Al solder
Al Cu Fe Si Mg Pb Zn
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schematic diagram of EMP lap brazing for steel
and aluminum pipe fittings. (a) fixing and
positioning; (b) first clamping shock; (c) heating
shock brazing; (d) magnetic pulse brazing cross-
section view

2 RBER KA

Fig. 1

21 EER®EAH

FERCHEHLE 7 KV, FEHLELZS 550 pF (1) HL R ik
T ASECN, a0l TSR EE T A 4T A5
(390, 410, 425 °C), HATH i+ W RUE WKl 2 B
IR SR A AR B GOR AR R, Sy A S5
BEAE. 4R R 390 °C I, FREE 0 SBL 4/, 45
G e R SR A I XOSA B Y BUZ, WE 2a
JIT7s . AR B A 5 06 4% S T8 43 DX 38 mT L9 K
2, (AR B AFAEAR LS A AEBR (FLIR). SRR
410 °C B, 8% DX ok A SRR, 45005 A9 ) 4

(c) 425 C

2 FEE#ERETIRSE SEM FiR
Fig. 2 SEM microstructure at solder joint under different soldering temperature. (a) 390 C; (b) 410 C;(c) 425 C
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Fig. 3 SEM microstructure at Al side at different soldering temperatures. (a) 390 °C; (b) 410 C;(c) 425 C
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Fig. 4 Line scan position of Al side at 390 C
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Table 2 Compositions and phase compositions of marked points on aluminum side at different soldering temperatures

TEREFH(RTEL, %)

T C LA ARG,
Al Zn 0
1 79.33 16.68 3.99 o-Al
2 73.81 22.53 3.66 o-Al
390
3 60.35 36.13 3.53 A
4 70.56 26.66 2.78 o-Al
5 52.07 43.76 3.89 o-Al
410
6 55.12 39.18 5.7 o-Al
7 51.09 45.82 3.09 o-Al
425 8 55.58 42.34 2.09 a-Al
9 10. 81 84.87 4.71 R

(a) 390 C

(b) 410 C

(c) 425 C

B 5 AEEERETRHME SEM ALRRR
Fig. 5 SEM microstructure at Fe side at different soldering temperatures. (a) 390 C; (b) 410 C; (c) 425 C

! _
b /
200 | JEWI }"{

TEGEE 1 (cps)
s

Zn i

R W,

1 1
0 5 10 15 20 25 30
#E 8 D/um

6 390 C MMk
Fig. 6 Line scan position of steel side at 390 C
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Table 3 Composition and phase composition of marked points on steel side at different soldering temperatures
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TEREHRTEL, %)

REET/C (A-+ AHLH AR
Al Zn Fe (¢}
1 68.97 5.08 21.7 4.25 FeAl;
390
2 61.18 23.52 1.47 13.21 a-Al
3 58.5 15.87 22.1 3.53 FeAl;
410 4 55.69 14.01 21.5 6.99 FeAls
5 65.72 27.15 0.99 6.14 a-Al
6 63.69 10.01 19.5 5.89 FeAl;
425
7 61.28 14.36 16.23 7.01 FeAl;
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0) A T fETE AL I I Fes AL |1 TR B0 T B K2
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X Pl 4 @ (R4 5 4 T B A IEL 7 BT, AR AR
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Fig. 7 Gibbs free energy change of Fe-Al intermetallic
compounds
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Fig. 8 Schematic diagram of Al diffusion
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A, B AlLJE T[] Fe 50 #1749 #8001 7 2E FeAls
EIRAMLEY. R 2s R HIE S T 48 A1k
EWRIZE B FeAly, RAGIFI P4 Fe,Als.
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S, 76 410 COHN P AR R 60%) TR EE T AR/
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