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Study of the Press Fit Effect at the Roller Chain Link Plate
by the Photo-elastic Method. (I)

Munezo Takai, Aishi Yukawa and Yoshiaki Uemura
(K. Kimura Laboratory)

In order to examine the effect of press fitting of a pin (or bushing) into
a hole of a link plate, various tensile loads were given to a phenolite link
plate, to which some force of press fit was given beforehand and the
change of the effect with load was observed by the photo-elastic' method,
regarding the force of press fit as a parameter.

In the range of the tensile load from zero up to some value, the
maximum shearing stress (61—02)/2 at the edge of the hole, the mean ten-
sile stress oymenn 2t the section A—B. (cf. Fig. 1) passing through the centre
of the hole, and the value of 7% changed remarkably more slowly when
the force of press fit took some value other than zero. - '

From the stress distribution at the narrowest section C-D (cf. Fig. 1)
of the plate, it was found that as the force of press fit was made heavier,
the holes gave less effect to the stress distribution and the distribution
approached to that when there were no holes.

The above results show that in some range of a tensile load the
effect of the press fit is strongly conserved to nullify the change of the
stress on the plate; and suggest that in this region of the load, the possi-
bility of maintaing a constant stress.

* We have defined the quantity » as ‘‘the coefficient of the shared stress’’ and it means
the change of the tensile stress at the plate per unit load (cf. eq. (3) in the text).
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Fig. 1. 1: test picce,
2> taper collar,
(3 = taper,

®: nut,

o) & roller.
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Fig. 2. Pin link plate. Fig. 2/. Roller link
plate.
5.93* is the lever ratio used.
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Fig. 3-a. Pin link plate,
force of press fit P=5.13,

tensile load, W=0.

Fig. 3-a2’. Pin link plate
P=5.13, W=40Xx5.93kg.

Fig. 3-b. Roller link plate Fig. 3-b’. Roller link

P=2.85 W=0.

plate.
P=2.85, W=14.6 x5.93kg.
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Pin link plate

Weight in 5.93kg* | Force of press fit P Sa—B Gy(A~B)mean
40 212.0 5.57
40 B 2.27 195.1 5.14
40 4.12 216.0 4.78
40 5.13 195.0 5.15
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Roller link Plate

Weight in 5.93kg: | Force of press fit P ] Sacp | ova—mmen
0 ] 0 0
0 2.21 ‘ 19.59 2.42
2.85 J 25.20 ‘ 3.15
5 2.21 l 20.60 2.50
0 10.89 1.403
10 :
2.21 21.80 2.68
Too1 | 26.10 | 3.26
14.6
2.85 27.42 { 3.37
20 0 26.10 3.37
25 2.21 37.87 4.66

The forces of press fit mean the radial pressure at the edge of the hole
in fringe order when the test piece is press fitted at zero load. ays are
represented by fringe order. x is the distance in mm. measured from
point A on the photograph.
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Table 2. Values of Sg—o
Pin link plate.

Weight in 5.93kg Fotrce of press fit P Sc-p Sa—B Sp—o
40 0 212.0 | 200.0 | +12.0
40 2.27 | 1951 | 715 | 42306
40 .12 | 260 | w72 | 18
40 5.13 195.0 | 198.5 | —3.5

Roller link plate.

Weight in 5.93kg Force of press fit P ’ Sc—p l SAa-B Sp-0
0 l 0 ] 0 0
0 2.21 0 , 19.59 | —19.59
2.85 0 1 25.20 | —25.20
5 9.21 7.71 } 20760 J —12.89
0 14.13 | 10.89 | + 3.29
10
2.21 ’ 15.60 | 21.80 | — 6.1
2.21 | 21.86 26.10 | — 4.24
14.6
2.85 21.86 | 27.42 ) — 5.52
20 0 29.56 | 26.10 } +3.46 |
25 2.21 37.80 ] 37.87 , — 0.07
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Table 3. Values of 5
Pin link plate.

Weight in 5.93kg | Force of press fit P‘| Sa_p | Sacn 1 Sc-p ‘ = (Sap—S'2-1)/Sc—
40 0 2000 0 ( 212.0 [ 0.944
40 2.27 171.5 | 6L.5 [ 195.1 } 0.563
0 412 197.2‘ 120.1’ 216.0 0.358
40 5.13 198.5 130.0/ 195.0 0.352

Roller link plate.

Weight in 5.93kg | Force of press fit P | Sa_s | Sa-n f Se—p | n=(Sa—n—r-)/Sc—p
5 2.21 20.60 | 19.50 | 7.7 0.131
0 0.8 o | 14.13 0.770
10 - e
2.21 21.80 19.59{ 15.69 0.141
9.21 26.10 | 19.59 ( 21.86 [ 0.298
4.6 I I B B
2.85 27.42 | 25.20 j 21.86 1 0.1015
20 l 0 26.10 ) 0 ! 29.56 } 0.880
25 | 2:21 37.87 [ 19.59 ! 37.80 ] 0.484
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