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Experimental Study on Energy Saving Explosive
Welding of Metal Composite Plates

HOU Guo-ting ,FENG Jian ,LIU Xian-fu ,ZHANG Xiao-fer ,ZHANG Lu-ding ,JING Yong-bo ,LIU Cong-cong
( Wugang Shenzhou Heavy Industry Clad Metal Materials Co. ,Ltd. , Wugang 264200, China)

Abstract: In order to solve the existing problems in the explosive welding technology of clad metal plate, such as
low utilization rate of explosive energy,environment harm and potential safety hazard,a simple closed explosive char-
ging process,namely a production method of energy-saving explosive welding of clad metal plate,was designed. More
precisely , an isolation plate with a thickness about 2 mm was placed on the surface of ordinary explosive,and a 10 ~
12 mm height emery sands layer was laid on the isolation plate. Then, experimental research was conducted to verify
the difference of the mechanical properties between the energy-saving explosive welding and the ordinary explosive
welding. Non-destructive testing and mechanical properties tests showed that the interface binding strength, binding
rate and mechanical properties of clad metal plates produced by the energy-saving explosive welding technology could
meet or exceed the technical requirements of the national standard GB/T 8165 and industry standard NB/T 47002.

The new method of covering something on the explosive surface can achieve the purpose of saving 1/3 energy com-
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pared with the ordinary explosive welding process. And even under the condition of reducing the explosive consump-

tion by 30% , the mechanical performance index of the clad metal is still higher than the national and industrial

standards. The experimental results show that the mechanical properties of the clad metal produced by the energy-

saving explosive welding process and ordinary explosive welding process are almost the same, which can meet the

needs of large-scale chemical equipment manufacturing field. Therefore , the production process of clad metal plate by

the method of energy-saving explosive welding is simple, efficient , safe and reliable ,and the purpose of saving energy

as well as reducing consumption is realized.
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Table 1 Mass fraction of chemical composition of the steel plate Q345R

%y C Si Mn P S Ni Cr Mo Ni
FrRAfEME % <0.20 0.55 1.20-1.70 <0.025 <0.010 <0.30 <0.30 <0.08 <0.050
SEAE % 0.17 0.31 1.30 0.011 0.001 0.02 0.04 0.004 0.02
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% 2 Q345R WIRH S F1EsE
Table 2 Mechanical properties of the steel plate Q345R

5iH Yo g Jiti B fhg 2 VR EE 25

% R,/MPa R,,/MPa A% A,/1(0 C) 180°, (b =2a)
FPRUEME 490 ~ 620 =315 =21 41 -
S 538 383 26.0 157/164/102 L

& 3 SB-575 N10276 MR G £ FM A HRESH
Table 3 Mass fraction of chemical composition of the Hastelloy alloy plate SB-575 N10276

% Mo Cr Fe \4 C Mn P S
PRUEY% 15.0~17.0 14.5~16.5 4.0~7.0 3.0~4.5 <0.010 <1.0 <0.04 <0.03
S % 15.8 16.2 6.8 3.1 0.004 0.5 0.01 0.01

& 4 SB-575 N10276 ISR & £H#RAT /1 AR
Table 4 Mechanical properties of the Hastelloy alloy plate SB-575 N10276

T H HUhLiRE R,/ MPa JRIRSRSE R, /MPa  fK= A/% T HRB,,
bR =690 =283 =40 <100
S 821 408 54 91

2 REITZ

ST RHIE Y RE B A S AR R A
J& 2 AR 12 e 22 5, 6 R b =R 43 i) ok FH 3
AR ISR T2 M e AR AE AR 82 T2 0173t
5, Horh 1 50RE SY-1 R 3 AU AR 4 T2, 27
FOFE SY-2 R R AV MR AR T2 M H 5 471
AT BF YIRISE T2
2.1 BEREIZSH

TERRIEIR S bR A P e R vy, R TR A TH S 0
AR HE A SR R, S T AR K T 4 B 2
M, 3885 >R FHSCHR [ 6 ] B i PA T4 (LR 1) X
Fhaska b, vhifi SAIE B o, 5AEARIE R EE v,
FHAE B

v, =0y (1)
PRl st A 52 J23 A i R R AR A
v, = 20, sin(B/2) (2)

Kb B W BB M. IR A, ShEE A
B AT —A~ Y N, 33 B AT BE A I A R o
AN TR 25 8 AN [8] i A B el 22, (HH: S R0 o o
5°~25° GQNARHEH XA R G I8 52 TR Ml e
JEARAEIE v, R AT, HANBESE U KEAR T A
X)) A LIEW, S M B 5L v, FIH]
2 [ 12 pRAR 2R

FR R 25K T 35 5 W i B IR LA K 24
AT #h A5 A BT 22 BSD-3 Y F B i 4X
W5 AR 2GR A 35 ~ 40 mm BFEIL T, AR HE
MR p, = 0. 65 g/em’ | I 15 1 43 3 N

2300 m/s, WK 2,

s

E—
P
Vp “
v, B =5~25°
HEH

SRR CEr
Fig. 1 Parallel installation
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Fig. 2 Parametric relation
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Table S Dynamic parameters of explosive welding

] ¥ S/ EUE7 e META EEWMEE
mm 0/rad B/° v,/(m - s7h)
0.2184 12.512 501.27
8 0.2328 13. 340 534.40
10 0.2439 13.980 559.64
12 0.2508 14.480 579. 84
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Installation instruction of the test plate No. 1
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Fig. 4 Installation instruction of the test plate No.2

Bl S 1R 22k

Fig. 5 Site installationof the test plate No. 1
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Fig. 7 The test plate No. 1 after welding
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Fig. 8 The test plate No.2 after welding
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Table 6 Mechanical properties of the clad metal plateSB-575 N10276 ( 1#)

5 psRE  JEREE ks VR s R Y B 2 e

” R,/MPa  R,/MPa  A/% 4,/1(0°C) #/MPa  180°,(b=2a)
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£ 7 SB-575 N10276 £ &R 1 1ERE (24)
Table 7 Mechanical properties of the clad metal plateSB-575 N10276 ( 2#)
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