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Study on Bonding Interface of Steel Fiber Reinforced Ti-Al Explosive Welding
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Abstract: In order to investigate the effect of steel fiber reinforced Ti-Al explosive welding parameters on the micro-
structure of bonding interface, smooth particle hydrodynamics (SPH) method was used to simulate the explosive welding process,
and the effects of charge height and plate spacing on the ripple size of bonding interface were analyzed. According to the
simulation results, the explosion welding test was carried out, and the welding quality was verified by metallographic analysis. The
simulation results show that increasing the charge height can increase the wave height and wave length of the ripple at the bonding
interface, thus improving the welding quality; Reducing the plate spacing can reduce the wave height and wave length of the ripple
to avoid over melting; The optimum charge height and plate spacing are 12mm and 1.0mm respectively. Metallographic analysis
shows that the steel fiber is closely combined with Al plate and Ti plate, and there are obvious small ripples at the bonding
interface, and the interface is smooth without obvious defects.

Key words: Explosive welding; Fiber composite; Numerical simulation; Bonding interface

PRI TRIEIREIEOR , MR A el %, R R E SR Es SR KA ERE
e TR ZVASTE SN AR 25 S U SRR el R DAL, VP 2 R BT s o
THBRERE AME T 2R THAUR | G, Mk ZEatRE TRl iiﬁlﬁ BRI S . 455
AR DA TV AFSUS), BiE Tl s, PUSmBEMIERIRE sy | nhilifies . AR

ks AEA: 2022-03-24
TEER T WAE (1997-) | ), TR0, WSROI
BSWH: FKAMFESAILE (No. 12002319, 11802274) 5 WPTA S EFHEOIHITH (2020L0273, 2020L0312)



30 FAGHESE . INEF ARSI Ti-Al FRIEIRIESS & PR

2022 4F5 6 1

L REIVERESS . RAE . TIPS E MY, HARBTE
RASER NPT L. SR A EERETS,
JRAE WIS R IR AR AR I AN T4 T LA
B B PTRIMEBE . G. H. S. F. L. Carvalho ZOWF5%
RUVRIEIE R - MR S M RHE TR R 2
-70°CI, TENMEHEBRTAY R P TTRE PR IR R R . C.
Borchers 55U HUBRKEAR 25 & FHI BRB X 2
A BHEREA BRI . (B H AT XA 4G Ak
TR AR & SRR S =

ASCR DGR A 712 (SPH) Jiidifsisl
TR YRR BVERSR SRR R A A et
FAR BN Z AR R, 3 T2 2 e Ak Al
FROSHAE S FHEASEIR , FEad g A g AR A5
FLARGAT THE, RS BIO s .

1 HERESHHESH

1.1 HEERNEN

K AUTODYN $fFHR(#) SPH Jrididiés. SPH
R e W LY 4= NG RN W B7 LB U AN T A NTATA LN
FAAHEAE RS, SR AR A TS 3h 12
DR HGE S AR RGN 14170
PRI A BRAR T KR 3 2 ] R 1 e e ]
WEGLS B MO G, RIS T 2R 8RR
)P AR AR 100, ST () N ET A s AR
B AR 1 FR

AL 1100

ANFO

T ANIUM |
a a a a a & L] a a

SS 304 [ e e e e e

1 NTHS A Ti-Al IBEEIEESR
Fig.1 Steel fiber composite Ti-Al explosive welding model
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Tab.l Titanium, aluminum and steel fiber model material parameters
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Tab.2 JWL equation parameters of ANFO explosive

A/GPa B/GPa R R ) Ey (kJ-cm?)
49.46 1.89 3.91 1.12 0.33 2.70
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Tab.3 Simulation parameters of explosive welding process
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Fig.2 Schematic diagram of steel fiber composite explosive
welding process
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Fig.3 Numerical simulation results of explosive welding
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Fig4 Schematic diagram of parallel explosion welding test
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Fig5 Electron microscope photograph of composite plate sample
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Fig.6 Schematic diagram of pressure at bonding interface
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