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RESEARCH ON THE EXPLOSIVE WELDING C276/Q345R

CLAD PLATE AND HEAT TREATMENT

CHEN Bin, LI Ya, ZHANG Shaolun, MENG Meng, WANG Zibo, LI Wenfu, CHEN Fengqiu, CHENG Fei

(Luoyang Ship Material Research Institute, Henan Luoyang 471023, China)
Abstract The processes of explosive welding producing C276/Q345R clad plates are developed, and the influences
of explosive welding and heat treatment process on the mechanical, process properties and microstructures of clad
plates are studied, where the effect of preventing C276 sulfur brittleness through surface coating is tested during annea-
ling in the gas stove. The results show that the well-bonded C276/Q345R clad plates are prepared by 2* low velocity
rock ammonium ladder explosive with the 32 mm thickness, and the bulges of C276 layer are avoided by using 0.4 mm
annealing copper support; the properties and microstructures of C276/Q345R clad plates are effectively improved by
the heat treatment, where the good mechanical and process properties of C276/Q345R plates without intergranular cor-
rosion are obtained by annealing at 550~ 650 °C with air cooling or annealed at 920~ 1 070 °C with spray cooling, and
the C276 sulfur brittleness can effectively avoided by brushing the nickel-based alloy antioxidant coating on the surface
during annealing in the gas stove.
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Tab.1 Mechanical properties of Q345R and C276 plates
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Fig.1 Curve of explosive velocity with different thick powders
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Tab.2  Experiment parameters of explosive welding C276/
Q345R clad plate
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Fig.2  Microstructure of C276/(Q345R clad plate joint interface
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Tab.3  Mechanical properties of explosive welding C276/0345R clad plate
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Tab.4 Heat treatment process of C276/0345R clad plate
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Fig.3  Relation curves of interface shear strength and

impact energy with different annealing temperatures
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Fig.5 Curves of the clad plate properties with different an-

nealing temperatures

Bk 920 C 258 4h, HiAt iR i N AN il 24 52 4,
920 CiRAZSRIAMEINE G B Z C276 FF3E, 4N
i EE SN UL 6,

HFMA V.Ti & 20K, Q345R M IE
BT 40/NE C/N AE AW aE A0, BLAS T AR K,
PR Aty A A ) /0N, TE KR B R T B /N AR
AR B A0 A A A ) PR R A E RN, g
920 °C AL IS 23 R B AR 455 TR RN €276 HY4H
SV R T HERE T S TR, BR 700 °C



F£1H PRt 1RSI C276/Q345R E SRR H b IEF 5T - 33 -

() BB iFE ()BT ZHKAE©920 CZ55)

6 ShE IS
Fig.6 Morphologies of external bending specimens
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Tab.5 Microstructures of matrix and bonding interface after annelaing at different temperatures
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Fig.8 Microstructures of C276 matrix after annealing at different temperatures



.34 - #%®

& 2025 £

TS WA S A AU — B AR G TR N A
TERC R AL 55 —AH (18l 8-b) ; 7E 700~ 920 CiK K
JE 2SR TR T S AT R, T AE 920 CIR K
JEWEZS VR E () ABEA LR B 2 B A i e
21 Ao EE AAR R (] 8-¢)

&9 25 B AR EE A S R €276 Ik U 1 T o
TS AR E IR R R S5 A St mHE T = T R

(b

== ,/’;»".-

650 °C

e R AR ZUAR T | C276 R I = A T 35 Y1 A2 TP
AR AT ), SR B T B2 2R (1] 9-a)
650 “CIB K5I T B 5 B9 2 Al T AL 2L, TR
KEAAFAE 2R, 456 AR AT E A HUZ (B 9-b) 5
TE 920 CiB KR WEZE Ve A, 45 45 T B3 (9 [T 35 A
HUZHE IR, b B A 00 50 — A (K19-¢) .

ST - %
J- T W g S

e

()920 C(H%

9 ARERERAFESHEMIE C276 KIEH AR

Fig.9 Microstructures of C276 wave crest near the interface after annealing at different temperatures
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Fig.10  Microstructures of Q345R wave crest near the interface after annealing at different temperatures
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Tab.6  Mechanical properties of C276/Q345R clad plates after
annealing at 600 C
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