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Fig. 1 Principal of the manufacturing in F.D.M.
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Fig. 2 An experimental apparatus roll forming
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Fig. 4 3D simulation of roll forming
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Table 1 The material and precision of roll forming tools
and test gears

Tool | Test gear
Module(m) 5
Number of teeth(z)] 11(22) | 2
Pressure o0
angle(deq)
Tooth width(mm) | 175 10{roll forming)
Coefficient of
o 0 0.52
profile shift
Extemal diameter 120 125
Profiling tool Hob cutter, Pinion cutter
Material K5 SM45C
Hardness HRC 63 HRB 80
Individual pitch(s)| 1.0 7
Cumulate pitch(wm)| 1.0 2
Pressure angle error KS 074
Gear class .
Concave error KS 072
Tooth tip Tooth root
Measuring position 3 0 2 5

on the line of action(mm)

Profiling tool

V{MM‘*&W‘W

Engaging side

IZOum

Hob cutter

Driven side
/(
Engaging side

Fig. 5 Tooth profile error of the test gear
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Fig. 6 A photograph of test gear
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Fig. 7 Plastic deformation of the tooth profile
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Fig. 9 An engagement state of the tool and the test
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Fig. 11 An engagement state of roll forming (Coefficient

of profile shift = 0.52)
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Fig. 12 Tooth profile of roll forming (9.8kN, SM45C,
Coefficient of profile shifted 0)
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