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Abstract

TA1/Q345R cladding metal plate was prepared by explosive cladding method, and the heat treat-
ment for stress elimination was carried out at 540°C. The interface morphology and mechanical
properties of TA1/Q345R plates were analyzed by metallographic microscope, micro-hardness test-
ing machine and universal mechanical testing machine. The results illustrate that the hard and brit-
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tle particles of sample No.4 is in the least amount, and the ratio of crest and width is 0.27, and the
maximum of shear strength is 267.5 MPa, higher than standards of NB/T47002.3-2019, which can
meet the requirements of high shear of the operating conditions.
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BNERRE, MR BRNER A, 1944 £ ZEE ) LR. Carl [1] S5 H; 1959 4E36 [ 224 V. Philipchuk [2]
TEFERL IR NE B I R TP AR AR R VR AN R VE IR BRI R, TS T KT Resch — Mgl ks s,
IATZEHVRE] T RAEAR R BN M, 6. H. &, . Hu R Bk 46T 8 7 Me s p 3
W RSRIGRIE T, AR SRR H e . B P9 AN 1960 4R 75 A AR FU R IR R R, 1968 4F K
M) R A RS R S AR — R SRR I E SR ER[3] . I iT 60 AR IRV K R, BRIEMR IR C
BN & R i T T i AR —Fh
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HIPEAMSEMER, WA RENE CEBARE &R, KRKBEAEMEHSA. Bar, @il
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2. SCIGERSY
2.1. [EMH

SEIG P AR LS O TAL, & hnitE GBIT 3621-2007, It -5 A Q345R, 54 FriE GB 713-2014,
ERFER B AL 22 R W6 1A 2, 3RAROR ST ARG A R 5 i i L 4% 3.

Table 1. Chemical composition of raw material of titanium plate

L SKREMEHEE RS

i e oy (B3 50/% HAtoozm
Ti Fe c N H 0 o B
TAL
RE <0.20 <0.08 <0.03 0.015 <0.18 0.1 0.4
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Table 2. Chemical composition of raw material of steel plate

= 2. WMREM L ER D

553 b2 143 (R 12 5350 1%
Fe C Si Mn Cu Ni Cr Mo Nb
RE <0.2 <0.55 1.2~1.7 <0.3 <0.3 <0.3 <0.08 <0.05
Q345R )
Ti Al P S HAth(Cu + Ni + Cr + Mo)
<0.05 <0.03 >0.02 <0.025 <0.01 <0.7

Table 3. Raw material specifications and microhardness of test panels

= 3. IR AR R B

i B RS (mm) SAE I (HV) HARIT (mm)
TAL 4 x 250 x 610 162
Q345R 30 x 200 x 550 189.5

34 x 200 x 550
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AR B S AT 2 B, AR AR O, WRIGIES N AR EE AL RS,
R 1800~2500 m/s, BARIRIEE G2 E LI 1. AR LT ZH& T 5 HEEWR, wm5o5A8 1. 2. 3.
4 F15, FENE 4,
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Figure 1. Schematic diagram of the explosion welding device
1 BEREREREE

Table 4. Number and process of TA1/Q345R composite plate
F 4. TAL/Q345R EAMMmSMIE

5 5] B (mm) 2 (mm)
1 H-20
2 H-10
3 S H
4 H+ 10
5 H+20

TR YEE AN TR R v, 58 R A I & Ak A R B SR AR T, 3 e DX Ak, 45 ) 4
IR AEH A RAFI S, K e F AR B 3R T 540°C/2h 1R K HAE B[ 7] [8].

2.3. SEMHBRIE
FAAE B HENE T TALQ345R E &R IO ZH LR 454, BXUAE AL B 70 BE B 4% . 450 mm 4, 18
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Figure 2. Sketch map for sampling for shearing and metallographic test
E 2. syfEmEilie e ERERE

3. BZRE 7
3.1 BRI
FTERRIER GG, BEBRIMNLREF, TRAEENR, ZBEERGNE, REEX, HAp
oG, G FAE 99%LL F.
32. AEALEMBER T

3 AR T Z%AM T TALQ345R MEIEREE R SR K AL B SIES, 151 3@ MK 3(b) 1 %5
TEHAM TR MALIES, K 3(c)~()hlh 2. 3. 4 M5 LEZM A mHLEI. ik b, BIE
BRI A T N A =K REANERS S, EENBESSMBORGS & . BIEKRE, Lt

3 e 33 2
bR et T

() MAIMS, 24§ H-20, 100x; (b) RS, 247 H—20, 200x; (c) MRS, 4w H-
10, 100x; (d) [EIBR S, ZifE H, 100x; (e) IR S, Zim H+10, 100x; (f) [ S,
257% H + 20, 100x.

Figure 3. Microstructure of TA1/Q345R composite plate under different process
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i — R AN KSR LT CLE Y, 1 S alRER BB RN, B il i A A <6 ) 1]
WEY, el N AR T LRI R LR &) (BB L &Y. SLIR . SR m it fprE A is 4y
iR RS e, B, 15 T Z NG BRI 5 8 BRIz, R s h T
YEZIRE AN /2 3 BURl B A RO AR RAT AN o 1~4 SRR E AL R — 2 A, B 2R 3
I T HUE Hoieis A AR 4220, AR T A s G . Wi 5 4l FR R LL BT LA
1 2 4 SRAE AR A ORI 4 5 X 5 T AR AN S e Ak (R A B5e 2D, T ARG A B4 U2
WAL SR A RORIE S I 0SS & IR, 5 5 BUREI S BEEAR S AR /b, (ELRIIREL 2. 3 Al 4 Slke
MR, 4% 5 RILAHKANE SR AIBIELE, SR W e BRI 1 T2 R, TR e AR =4 T4
T S G AR o Ak, AR SAR M5 R 4 5 GlRE 10 Bt 5 T e et

Table 5. The wave amplitude ratio of TA1/Q345R composite plate
% 5. TAL/Q345R E &K IEEL

T 1 2 3 4 5

Pk /um 826.78 1104.16 1231.76 1307.50 1007.69
P /um 192.64 280.08 327.36 352.50 243.08
gL 0.23 0.25 0.27 0.27 0.24

3.3. A EMHIEEE 74T

K 4 AR T 26T TAL/Q3A5R J K53 5 MR 45 5 J7 T BRI AR S8 i it 2 th 2k, B BB e A3
XHAF L X 100 mm Ak, BEAORE, HEEIT S AL A B R, FLAE e Y R Y B S 5
(G TMTRR, 6 5 A Fe B FTIA 319.1 HV,  F2 22 - AION T B P-4 e AN 4 F T A A iy S
I 7 A R ZURE AL RO BT S RS I o LR, 0 EEHT TLd s, W DMS R E A S — e &N, 454
THT RS P52 B A 240 vt L RSN T 3G K, R B DUONRER 25 e N, JEZG I RE I, AT 4 & 5 i
Ak FRORE B FE 3R, T (A5 S T AT SRR R B RS S . 3 h, IEFTRER AN RE: © SEZ
SUEMBRIA], 454G SR TE SR R RS AT, iR NI LA 10°~107C/s Y Rd A e
DI, RTINS RAE AR S s @ FREIREE F v AR IN_EBORAS B ftfr, TRk
TRRAER AP AT A A, AT 2R S T RE AL (9]

3.4. BYEE S

SEWRMBIYNAL, REUSEER I SN SRS &g, FILZ i GB/T6396-2008 (& & 4Ntk /1% K&
T2HERERIGTEY BT TR, BIUIIARLS R 5. 1 SAERIBT ISR E /N A 246 MPa, 4 SFEEY
PIsa g B KA 267.5 MPa, & T (NB/T 47002.3-2019) Fr#EZEsR ) 140 MPa, {EBIYIRLGF, £RANE
GIRBTRA R ARSI AL . XTEE 1. 20 3 F1 4 S5iRFE, BYU) 5 G 24 w3 i g, 5 SRR By
DISREAT 1R 2 SRR, FEICRF N T ESHE TRIESE TZE 0 LIRMIE. 54, s
FHHNBCIRE S RTIR T, BEE BB EL RGN, & AR BT U9 Mg d g o] [10]. Rk, Z5&HTid
ST BRI EE B, FTLAE H 4 SRR SR G TR SR AT
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Figure 4. Micro hardness of TA1/Q345R composite plate under different process
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Figure 5. Shear strength of TA1/Q345R composite plate
under different process
B 5 REIZT TALQ345R 1RHEE ARSI VIR E
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