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# # 5071524621 : MAJOR INDUSTRIAL ENGINEERING

KEYWORDS : Oil clearance / Camshaft / Camshaft bearing / Problem solving/ Wearing
ADITEP CHUSRI : PROBLEM SOLVING ON WARING OF ENGINE CAMSHAFT
BEARING. ADVISOR : ASST. PROF. SOMCHAI PUAJINDANETR, Ph.D, 118 pp.

This research aimed to improve the oil clearance between camshaft and
camshaft bearing in diesel engine. The study was to (1) explore the problem of diesel
engine caused by wearing of oil clearance between camshaft and camshaft bearing, (2)
test the diesel engine with oil clearance level from 0.05 mm to 0.275 mm by changing
the tolerance of a camshaft from 3.795 to 3.99 mm, referred to TIS 787-2531, (3)
measure the surface roughness of camshaft and camshaft bearing to determine the
wear, (4) investigate the relationship between oil clearance, wear and the capability of
production (Cp), (5) define the tolerance of a camshaft at the minimum oil clearance
which results in higher capability of production (Cp) 0f 1.33, (6) manufacture the
production trial parts for the camshaft and camshaft bearing to support diesel engine
production and validate the result.

The results of study indicated the significant improvement in all aspects, (1)
the minimum oil clearance before and after the study was equal to 0.030 and 0.110 mm
respectively, and the maximum oil clearance before and after study was equal to 0.160
and 0.240 mm respectively, (2) the size of camshaft was reduced from the original
3.99"00 millimeter to 3.91%3%% millimeter, (3) the assembly capability (Cp) between
camshaft and camshaft bearing increased from 0.53 to 1.38, (4) the machining
capability (Cmk) of production trial parts decreased from 1.76 to 1.53, and (5) The
validation results demonstrated that the production trail parts supported diesel engine
production over two years at the minimum distance of 30,000 kilometers without

customer complaint.

Department : ___Industrial Engineering Student’s Signature

Field of Study : __Industrial Engineering Advisor’s Signature
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2.3.2.1 3an79407 (Statistical Method)

1. 3% Root Sum Square (RSS)
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2. 33 Dynamic Root Sum of Square
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WL HARLNAS

Useriumangniden (A)

wmagniden (B)

A
TAIINUHUNABAY ( C )

e — — —
WANUUA 4.02-4.07 2RNMUA 3.91 - 3.99 2aNMLA 0.03 - 0.160
1 4.031 3.95 0.113
2 4.027 3.95 0.08
3 4.034 3.95 0.07
4 4.036 3.95 0.090
5 4.035 3.95 0.060
6 4.036 3.95 0.08
7 4.036 3.95 0.08
8 4.031 3.94 0.06
9 4.035 3.95 0.07
10 4.036 3.94 0.09
at 4.034 3.947 0.079
ey 0.003 0.004 0.011
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1 4.031 4.031 3.966 3.959 0.065 0.072
2 4.031 4.026 3.965 3.951 0.066 0.075
3 4.028 4.029 3.962 3.958 0.066 0.071
4 4.029 4.030 3.962 3.956 0.067 0.074
5 4.031 4.030 3.960 3.963 0.071 0.067
6 4.030 4.031 3.957 3.946 0.073 0.085
7 4.031 4.027 3.956 3.962 0.075 0.065
8 4.028 4.027 3.955 3.957 0.073 0.071
9 4.029 4.030 3.954 3.957 0.075 0.074
10 4.029 4.030 3.953 3.939 0.076 0.092
11 4.031 4.026 3.953 3.947 0.078 0.079
12 4.027 4.025 3.953 3.958 0.075 0.068
13 4.028 4.031 3.952 3.948 0.076 0.083
14 4.029 4.029 3.952 3.946 0.077 0.083
15 4.031 4.031 3.950 3.951 0.081 0.080
16 4.025 4.026 3.949 3.961 0.076 0.066
17 4.027 4.027 3.949 3.947 0.078 0.080
18 4.031 4.031 3.948 3.956 0.083 0.075
19 4.025 4.025 3.947 3.950 0.079 0.076
20 4.025 4.027 3.946 3.958 0.079 0.070
21 4.026 4.028 3.946 3.944 0.080 0.084
22 4.031 4.031 3.945 3.947 0.086 0.084
23 4.028 4.026 3.944 3.947 0.084 0.079
24 4.030 4.030 3.944 3.947 0.086 0.083
25 4.028 4.028 3.944 3.944 0.084 0.084
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30 4.026 4.025 3.940 3.957 0.086 0.068
X-Bar 4.028 4.028 3.950 3.952 0.078 0.076
Sigma 0.002 0.002 0.007 0.007 0.007 0.007
USL 4.070 4.070 3.990 3.990 0.160 0.160
LSL 4.020 4.020 3.910 3.910 0.030 0.030
CP 4.01 3.99 1.79 1.93 3.26 2.91
Cmk 1.35 1.33 1.77 1.83 2.41 2.07
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wianantiad (B)

wianantiad (B)

naulsuilsy niavulsuilge

Gnaein9il 3.910 - 3.990 mm 3.830 - 3.910 mm
1 3.966 3.870
2 3.941 3.872
3 3.962 3.874
4 3.949 3.866
5 3.942 3.872
6 3.957 3.865
7 3.945 3.868
38 3.955 3.878
9 3.946 3.868
10 3.953 3.873
11 3.947 3.866
12 3.941 3.865
13 3.952 3.865
14 3.940 3.878
15 3.950 3.872
16 3.949 3.881
17 3.960 3.871
18 3.948 3.866
19 3.953 3.876
20 3.944 3.876
21 3.946 3.876
22 3.956 3.868
23 3.944 3.873
24 3.962 3.872
25 3.944 3.872
26 3.953 3.867
27 3.942 3.882
28 3.954 3.871
29 3.965 3.865
30 3.952 3.866
X-Bar 3.950 3.871
STD 0.007 0.008




NMANUIN 3

(fiayannsnmadeltasdtnduaeal (C) neuuaruadLiuilg)

116



F19797 1.9 faganianaseuiudaunangnidennenuwasndenisdiules 30 daeting

117

afavitviisiuiaadu (C)

afav3irvrisiuriaadu (C)

. naudsuilse viavulsuilse
a9 0.030 - 0.160 mm 0.110 - 0.240 mm

1 0.078 0.174
2 0.103 0.164
3 0.080 0.171
4 0.095 0.185
5 0.102 0.171
6 0.086 0.171
7 0.098 0.183
8 0.089 0.165
9 0.096 0.169
10 0.089 0.178
11 0.097 0.178
12 0.102 0.188
13 0.092 0.178
14 0.103 0.173
15 0.095 0.164
16 0.095 0.162
17 0.082 0.171
18 0.096 0.185
19 0.090 0.161
20 0.099 0.169
21 0.097 0.160
22 0.086 0.183
23 0.099 0.170
24 0.082 0.166
25 0.098 0.180
26 0.090 0.183
27 0.101 0.163
28 0.089 0.165
29 0.079 0.179
30 0.091 0.185
X-Bar 0.093 0.173
STD 0.007 0.008
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