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Abstract - In this paper, designed the driving part of a straight line precision transfer system which can be
applied to industrial machines and industrial robots. The direction of power transfer and the output
characteristic are similar to those of the conventional rack-pinion type, but it applied new pin-pinion type to the
driving part. As a result, it achieved indefinite expandability in length and secured the convenience of
installation. To determine the optimal contact of pin-pinion gear, it conducted a Cycloid tooth profile analysis.
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Fig. 1. Cycloid tooth profile design of pin-pinion
gear.
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Fig. 2. Trajectory generation of pin.
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Fig. 3. Analysis of cycloid tooth profile using visual
basic program.

- 47 -

[ll. Pin-Pinion Gear2| ZtT &7 2! FEM 3sH4
3.1. Pin-Pinion Geare =glZ= AA L 514
gl A g B wet /\}O]aiol ]

of st 58 A=E AR or 1w XY

of dele AAWEF ske F o} XM 4351% F,

w388 o, & TEIATH
Fig. 4 AN (z,, yo) = (2, y,) S y=tan(+ acoﬂ =)

io]O]Ei Sf"‘f (»prl)jq' (-'1/'27 !/2)‘2] ﬂao]Ei/
.'.Sf:\/(a:z—xl)Q-&-(yQ—yl) o] #t}. 4

Il

IL/

m{m r

T3 w3 AEE o] AeiMe 2249 o
A3 o] @R = Aok gt 187 el
59 I(=BA) S ZolE Folof Fih

Fig. 4. Bending strength analysis of pin-pinion
gears | .

Io—e'
x| D

Fig. 5. Bending strength analysis of pin-pinion
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Fig. 6. FEM analysis of bending stress at tooth num-
ber 12.
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Table 1. Comparison of the bending stress of
pin-pinion and rack-pinion

. F, 0, (pin) 0, (rack)
[M [MPa] [MPa)
12 159.15 9.097 19.504
16 119.36 6.614 14.628
18 106.10 5.810 13.002
20 095.49 5.260 11.702
24 079.58 4.314 09.752

Ft (x.y)

Fig. 7. Contact of pin-pinion gear.
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Fig. 9. FEM analysis of contact surface stress at
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Table 2. Comparison of the compressive stress of
pin-pinion and rack-pinion

. F, a, (pin) 0, (rack)

[V [MPa] [MPa]
12 159.17 70.283 308312
16 159.17 92.389 267.006
18 159.17 91.145 251.734
20 159.17 89.870 238.817
24 159.17 68.779 218.009
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