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Astudy on the shape and stress concentration factor between
lower shank and big end of connecting rod in diesel engine

Ki-rin Kwon

Summary

In this paper, various test pieces were made,

giving the variation in size to the thickness of the

transverse section in the lower shank and were given the centering angle from both connect-ion points

in the lower shank as a parameter. The stress concentration factors were investigated by means of two
dimensional photoelastic eXperiment, the results obtained are as follows;

1. The stress concentration factor «, is more graeter than o, when changing H,.

2. Regardless of the values of ¢, the larger the values of gz , o, increased and it increased more

H,

1

rapidly from A =1.4 Also the larger the values of ﬁ,az decreased and it decreased more

1

rapidly between1S % <1.25

1

3. By changing both H, and ¢, the larger the values of ¢, , decreased and «a; increased,

R

whereas

the larger the values of H, o, increased and o decreased.
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1. HBA

A Wl A1 ABA S Al EBRERBACR
molm gl BYW, SHEHEMWS epoxy resinfid
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Table 1. Specification of test pieces.

&9 H(mm) Hemm) R(mm) H/H, H/R

1 35 20 22 24 1.1 0.916
2 3% 20 24 24 1.2 1

3 35 20 26 24 1.3 1.083
4 3 20 28 24 1.4 1.166
5 3 20 30 24 1.5 1.250
6 35 20 32 24 1.6 1.333
7 3% 20 - 24 — -
8 40 20 22 24 1.1 0.916
9 40 20 24 24 1.2 1

Fig.1. A cross section of test piece
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10 40 20 26 24 1.3 1.083
11 40 20 28 24 1.4 1.166
12 40 20 30 24 1.5 1.250
13 40 20 32 24 1.6 1.333
14 40 20 K3 24 1.7 1.416
15 45 20 22 24 1.1 0.916
16 45 20 24 24 1.2 1
17 45 20 26 24 1.3 1.083
18 45 20 28 24 1.4 1.166
19 45 20 30 24 1.5 1.250
20 45 20 32 24 1.6 1.333
21 45 20 34 24 1.7 1.416
22 50 20 22 24 1.1 0.916
23 50 20 24 24 1.2 1
24 50 20 26 24 1.3 1. 083
25 50 20 28 24 1.4 1. 166
26 50 20 30 24 1.5 1.250
27 50 20 32 24 1.6 1.333
-28 650 20 34 24 1.7 1.416
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oA EEARES THES) EHSRES Mol WY BiE 3

29 55 20 22 24 1.1 0.916
30 5 20 24 24 1.2 1

31 5 20 26 24 1.3 1.083
32 5 20 28 24 1,4 1. 166
33 5 20 30 24 1.5 1. 250
34 55 20 32 24 1.6 1.333
3% 55 20 34 24 1.7 1.416
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S : light souce R, g : quarter wave plate
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Fig. 2. Schematic Diagram of Polariscope
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(Table 2) Calculation results fOr @max1, Omaxz2 and o, oz
(on=0.42kgmm-2?, S=1.68kgmm"!, R,=24mm)
4 H, ]{Z/I'Ix ]-IZ/RI WA N Omax1 @max2 a1=£a£_'ﬂl— dz=-L:;_ﬂ
1 35 22 1.1 0.916 3.1 1.7 0.874 0.479 2.08 1.14
2 35 24 1.2 1 3.2 1.6 0.930 0.451 2.15 1.07
3 35 26 1.3 1. 083 3.4 1.5 0.958 0.423 2.28 1.0
4 35 28 1.4 1. 166 3.5 1.4 0.987 0.3 2.35 0.94
5 35 30 1.5 1.250 3.7 1.3 1.043 0.366 2.48 0.87
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4 23
6 35 32 1.6 1.333 3.8 1.3 1071 0.366 2,55 0.87
7 3B = — - - - - - = -
8 40 22 1.1 0.916 2.9 1.8 0.817 0.507 1.95 1,20
9 40 24 1.2 1 3.0 1.7 0.846 0.479 2.01 1.14
10 40 26 1.3 1.083 3.1 1.6 0.874 0.451 2.08 1.07
11 40 28 1.4 1.166 3.2 1.6 0.902 0.451 2.15 .07
12 40 30 15 1.250 3.4 1.5 0.930 0.423 2.28 1.01
13 40 32 1.6 1.333 3.5 1.4 0.987 0.394 2.3 0.9
14 40 34 1.7 1. 416 3.6 1.4 1.015 0.3% 2.41 0.94
15 45 22 1.1 0.916 2.7 2.0 0.761 0.564 1.81 1.34
16 45 24 1.2 1 2.8 2.0 0.789 0.564 1.88 1.34
17 45 26 1.3 1.083 2.9 1.8 0.817 0.507 1.95 1.27
18 45 28 1.4 1.166 3.‘0 1.7 0.846 0.479 2.01 1.27
19 45 30 1.5 1.250 3.2 1.6 0902 0.451 2.15 1.20
20 45 32 1.6 1.333 3.2 1.5 0.902 = 0.423 2.15 1.20
21 45 A 1.7 1.416 3.3 1.5 0.930 0.423 2.22 1.14
22 50 22 1.1 0.916 2.5 2.3 0.705 0.648 1.67 1.5
23 50 24 1.2 1 2.6 2.3 0733 0.648 1.75 1.54
24 50 26 1.3 1. 083 2.7 2.2 0.761 0.620 181 1.48
25 50 28 1.4 1.166 2.8 2.1 0.78 0.592 1.88 1.41
26 50 30 1.5 1.250 2.9 2.0 0.817 0.564 1.95 1.34
27 50 32 1.6 1.333 3.0 1.9 0.846 0.535 2.01 1.27
28 S0 34 1.7 1.416 3.0 1.9 0.48 0.535 2.01 1.27
29 55 22 1.1 0.916 2.4 2.4 0.676 5.676 1.61 1.61
30 55 24 1.2 1 2.5 2.4 0.705 0.76 1.67 1.61
31 55 26 1.3 1.083 2.6 2.3 0.733 0.648 1.75 1.54
32 55 28 1.4 1. 166 2.7 2.2 0.761 0.620 1.81 1.48
33 55 30 1.5 1. 250 2.8 2.1 0.789 0.592 1.88 1.41
3H 55 32 1.6 1.333 2.9 2.1 0.817 0.592 1.95 1.41
35 55 34 1.7 1.416 2.9 2.0 0.817 0.564 1.95 1.34
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