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Influence of brazing filler thickness on joint stress of two
different pick operation processes

HE Yuanfu,XIA Yimin,ZHAO Xiangiong, QIAO Shuo,NING Bo
(School of Mechanical and Electrical Engineering ,Central South University ,Changsha 410083, China)

Abstract; In order to investigate the cemented carbide head shedding phenomenon of picks,the stress distribution of
brazed joints in pick working process and the influence of brazing filler thickness on the brazed joint stress were stud-
ied. Using the ANSYS software , the elastic-plastic thermodynamic models of common pick and wear-resistant pick were
established respectively. The thermal-structural sequential coupling analysis of the two picks were carried out to obtain
the distribution of brazing residual stress,and the correctness of the models were verified by experiments. The working
temperature and load of the pick were applied to the brazing residual stress model, and the stress distribution of the
brazed joint was simulated. The results showed that (D under normal conditions, the maximum residual brazing stresses

appeared at the interface between brazing filler and cemented carbide head of the two picks, which are prone to the
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cracking of the brazing seam caused by excessive thermal stress. @) Under working condition , the maximum stresses of
brazed joints of common pick and wear-resistant pick were nearly equal in the radial path,reaching about 210 MPa,
but the locations of the maximum stress were different. The maximum stress of common pick was located at the inter-
face between brazing filler and pick body,while the maximum stress of wear-resistant pick was located at the interface
between brazing filler and cemented carbide head. On the axial path,the maximum stresses of the two picks were not
much different, and both of them appeared on the outer surface of brazed joint. Wear resistant layer has little effect on
the overall stress distribution of pick ,but it made the position of the maximum stress of pick shift and changes the dan-
gerous position of cemented carbide head shedding. @ Both common pick and wear-resistant pick have the minimum
joint stress when the brazing filler thickness is 0. 1 mm,which makes the connection performance of brazed joints the
best.
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Fig. 1 Schematic diagram of brazing connection of pick
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Table 1 Performance parameters of pick material

- B/ g/ kR KRB IRR
C  (J-(kg-C)™') B/GPa (10°°C)~" JE/MPa
20 470 210 11.1 930
Tk 600 745 155 14. 1 190
1 000 677 108 19.6 50
20 400 123 16.0 255
RZ 300 430 104 17.5 104
800 890 34 22.0 0
20 490 540 5.5 1 500
[idpesy
300 497 530 6.0 1 200
1 000 557 440 10.0 200
20 470 241 13.0 1 000
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800 710 176 15.4 380
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Table 2 Comparisons of brazing residual stress between

computational and experimental results MPa

- Dtk fE P EE
Tx Ty Ty Tx Ty Ty

1 -10.8 433 -15.9 457

2 -5.6 422 -16.3 452

3 335 10 370 -15
4 206 45 212 58
5 57 2 22 =26
6 -145 370 -200 393

7 -150 375 -205 402

8 35 16 24 -45
9 19 5 13 =32
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Fig. 12 Stress distribution of brazed joint in path 3
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