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Microstructure transformation and crack sensitivity of WC-Col/sted joint
welded by electron beam

Guoging Chefr, Binggang. Zhanyj Zhenzhong Wi Xi Shi and Jicai Ferfy

a
State Key Laboratory of Advanced Welding and Jajnidarbin Institute of Technology, Harbin 150001 jr@h

The 30 mm thick WC-Co cemented carbide and AISKE1§iéel were electron beam welded (EBW)
with and without Ni-based filler metal. Welding-knag joints of WC-Co and steel were obtained as
the molten pool wet and spread on the unmelted Vi@&3e metal. The WC loose areas formed at
the WC-Co interface have guaranteed the effectigtalhrgical bonding. According to simulation
results, the thickness of filler metal should besléhan 1mm to avoid unbonding. The direct EBW
WC-Col/steel joint was mainly composed of martensisidual austensite and herringbongCM
carbides. The bulk brittle phased-e;W;C increased the joint brittleness and crack seitsit\WVith
Ni-based filler metal, the microstructure of thenjovas mainly composed gfFe and herringbone
carbides FeWWC. Non-FeW;C formed at WC-Co interface because of the megittat blocking
effect. The plastic property of the joint was imyed, and WC-Coffiller metal/steel EBW joints
with no crack were obtained.
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1. Introduction

Welding of WC-Co cemented carbide to steel is dgfoal importance in industrial applications
of mine exploration and excavating machinery!*étcHowever, the welding of WC-Co to steel is
of great challenge due to the large residual stkeskh caused by considerable difference in linear
expansion coefficient between the two base metadsheittle phases that formed in the joifits
The application of WC-Co and steel joint by fuswelding was restricted by a series of difficulties.
Defects such as dislocation, cracks and poroststy occurred in the joints of laser beam welded
WC-Co to steel joifit, and large amounts of brittle phases that formed at the WC-Co interface
have adversely affected the joint propeftles\i-Fe-C filler metal was designed to inhibit the
formation ofn phases by X{ et al in tungsten inert gas (TIG) welding WC-Cal aarbon steel.
Results indicated that phases formed at the WC-Co interface were effelstiinhibited and the
mechanical properties of the joints were relativietyproved. Usually, interlayer with good plastic
properties would be applied in the joining of disdiar materials to improve the weld
microstructure and decrease residual stféss Currently, vacuum brazing and diffusion bonding
are the preferred methods to join WC-Co cementeblid and steel. By selecting double layered
Cu alloy and amorphous Ni alloy as inert metal foimize the residual stress near the bond zone
of WC-Colcarbon steel brazing joint. Lee ét?df! successfully achieved the effective bonding of
WC-Co and steel, and no defects such as cracksv@idd formed near the bonded zone. The
diffusion bonding of WC-Co/90MnCrV8 steel with Nisdnterlayer by Barren&d showed that
cyclic load would continually decrease the residsiaéss of the joint and extend the elemental
diffusional process, and effective diffusion zorfesmed at the joint interface. Jiang ef'3l
achieved the bonding of WC-Co and -carbon steel witAg-based alloy
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