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Comparative Test of CFRP/TC4 Stack Structure Drilling Technology
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Abstract  Due to the great difference of physical properties between CFRP and TC4 materials, the cutting
performance matching of CFRP/TC4 stack components was poor. There were some problems such as interface damage
and CFRP hole wall damage that were difficult to control during drilling. In view of the above problems, the drilling
experiments of CFRP/TC4 stacks were carried out by using variable parameter pecking drilling technology, variable
parameter drilling technology and constant parameter drilling technology. The thrust force, interface quality, chip
morphology of TC4 and hole wall quality of CFRP under different process conditions were compared and analyzed.
The results show that the thrust force of TC4 obtained by variable parameter pecking drilling process is significantly
higher than that under the other two processes, and short ribbon and short spiral chips are produced. The diameter at
the exit and entrance of the CFRP stack are closer to the nominal diameter, and the hole wall defects are less, and

the surface roughness is relatively low.
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Fig. 1 Experimental device and data acquisition system
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Fig.2  Drilling axial force under different drilling processes
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Fig. 3  Interface morphology of CFRP layer and titanium alloy layer under different processing techniques
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Fig. 4 Diameter of the entrance and exit of the hole under

different processing technology
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Fig. 5 Interface morphology of CFRP layer and titanium alloy layer at different drilling depths

631
—o— (CFRPIZAIT %)
—= (CFRPJZH T 1H1%)
629 _a (TCARIIAR)

6.1

D fmm

60 1

59

o 03 05 10 el
WEEEIQ hrm
K6 KA T2 T ARZEN LB A O HE

Fig. 6 The diameter of the entrance and exit of the hole at

different depths under the pecking drilling process
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Fig. 7 Chip shape diagram under different processing technology
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Fig. 9 Titanium alloy chip morphology under CFRP/TC4 stacks

structure pecking drilling process
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Fig. 10 Morphology of CFRP and titanium alloy hole walls under different processing techniques
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