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Study on structure design and performance of CFRP robot arm
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Abstract As the core componet of industrial robots, the lightweight design of robot arm has been widely
conserned by researchers. The finite element method was used to analysis the carbon fiber reinforced epoxy composite
(CFRP) robot arm.Meanwhile, the lightweight design of CFRP robot arm with variable wall thickness was determined.

The weight of CFRP robot arm was decreased 90.9% than that of aluminium alloy robot arm on the premise of
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meeting the requirements of strength and stiffness.
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3 0.1 0 4 0.4 0
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S, Mises

Envelope (max abs)

(Avg: 75%)
+1.227e+01
+1.127e+01
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+8.248e+00
+7.242e+00
+6.236e+00
+5.230e+00
+4.224e+00
+3.219e+00
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U, Magnitude

+6.878e+00
+6.305e+00
+5.731e+00
+5.158e+00
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(Avg: 75%)
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U, Magnitude

+6.814e+00
+6.246e+00
+5.678e+00
+5.111e+00
+4.543e+00
+3.975e+00
+3.407e+00
+2.839e+00
+2.271e+00
+1.704e+00
+1.136e+00
+5.678e-01
+0.000e+00
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S, Mises

PLY-1 (middle)

(Avg: 75%)
+2.496e+00
+2.291e+00
+2.085e+00
+1.879e+00
+1.673e+00
+1.467e+00
+1.262e+00
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PLY-26 (middle)
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