
CHAPTER 1 

INTRODUCTION

1.1 B a c k g ro u n d
เก e v e ry  m a n u fa c tu r in g  o rg a n iz a tio n , q u a lity  o f th e  p r o d u c ts  is o n e  o f th e  m o s t  

f a m o u s  p a r a m e te r s  to s a tis fy  th e  c u s to m e r  r e q u ir e m e n ts .  E s p e c ia lly  a t  th e  p re s e n t ,  th e  

c o m p e ti tio n  b e tw e e n  m o to rc y c le -p a r t  m a n u fa c tu re r s  is g e t t in g  h ig h e r , c o n s e q u e n t ly  

s a t is fa c tio n  to  c u s to m e r  r e q u ir e m e n ts  in g o o d  q u a lity  o f p r o d u c t  m u s t  b e  c o n s id e r e d .  

M o re o v e r  d e f e c t s  o f p ro d u c t ,  lo w e r q u a lity  th a n  c u s to m e r  s p e c if ic a tio n , m a k e  th e  

c o m p a n y  s p e n d  h ig h e r  p ro d u c tio n  c o s t  o f w a s te s .

P re se n tly , n o n c o n fo rm ity  of p r o d u c t  th a t  h a s  f re q u e n t ly  b e e n  fo u n d , is th a t  th e  

p r o d u c ts  c a n  n o t h a v e  th e  s p e c if ic a tio n  th a t  c u s to m e r  n e e d .  H e n c e ,  th e  c o m p a n y  

s h o u ld  p a y  a  lot of a tte n tio n  in im p ro v in g  a n d  m a in ta in in g  th e  q u a lity  o f th e  p ro d u c t.

T h e  c o m p a n y  th a t  h a s  b e e n  s e l e c t e d  fo r  th e  s tu d y  is RAKS m a n u fa c tu r in g  

c o m p a n y  w h ic h  its f a c to ry  is lo c a te d  in B a n g  P a  K o n g  In d u stria l E s ta te  2 . T h is c o m p a n y  

is c o n c e r n e d  w ith th e  m o to rc y c le -p a r t  m a n u fa c tu r in g  a n d  th e  m a in  c u s to m e r s  a re  w ell- 

k n o w n  b r a n d  o f m o to rc y c le  s e l le r s  s u c h  a s  Y a m a h a , S u zu k i a n d  s o  on .

เก th is  c o m p a n y , th e  m ain  p ro b le m s  th a t  a r e  h a v in g  now , a r e  h ig h  r a te s  of 

re je c t io n s  a n d  th e  in c re a s in g  of d e f e c t s  in th e  p ro d u c tio n , c o m p a r e d  w ith th e  p re v io u s  

y e a r ,  a n d  lo w e r s p e c if ic a tio n  of p r o d u c t  th a n  c u s to m e r  n e e d  b u t  th e y  c a n  a c c e p t  th e m , 

a s  a  m e n tio n  of q u a lity  c o n tro l d e p a r tm e n t .  T h e  p ro b le m  p ic k e d  u p  to s tu d y  is th a t th e  

lo w e r  s p e c if ic a tio n  o f p r o d u c ts  w h ic h  it h a s  o c c u r r e d  in oil p u m p  s h a f t  p ro d u c tio n .

T h e  p r o c e s s e s  o f p r o d u c in g  th e  oil p u m p  s h a f ts  s h o w n  in F ig u re  1.1 b e lo w  a re :

1. R a w  m a te r ia l, s te e l  b a r  S 4 5 C  (J IS  G  4051  a s  a  J a p a n e s e  In d u str ia l S ta n d a r d )  th a t 

h a s  d ia m e te r  1 3 .2 + 0 .1 5  m m . a n d  2 .5 0 + 0 .0 5  m . le n g th , is c u t  into  7 3  m m . le n g th  

(S a w in g  p r o c e s s )

2 . T h e n  it is f a c e d  a n d  c e n te r e d  to  7 2 + 0 .1 5  m m . le n g th  (F a c in g  & C e n te r in g  p r o c e s s )

3 . T h e n  it is c h a m f e r e d  b y  a u to  la th e  a t  1 5 + 0 .3  d e g r e e  o f th e  a n g le  o f c h a m fe r

(C h a m fe r in g  p r o c e s s )



F ig u re  1.1 T h e  d ia g r a m  o f o il-p u m p  s h a f ts  p r o c e s s

4 . N ex t, it is h a r d e n e d  b y  in d u c tio n  h a r d e n in g  m a c h in e  in o r d e r  to  h a s  5 5 -6 0  H R C  of 

s u r f a c e  h a r d n e s s  a n d  4 5 0  HV o f h a r d e n in g  d e p th  a t  0 .8 - 1 .2  m m . (in d u c tio n  

h a rd e n in g  p r o c e s s )



5 . T h e  n e x t  p r o c e s s e s  a r e  ro u g h  g r in d in g  a n d  fine g r in d in g  p r o c e s s  fo r  g r in d in g  it into 

13 m m . o f d ia m e te r .

1.2 Statement of problem
T h e  p ro b le m  in oil p u m p  s h a f ts  p ro d u c tio n  w a s  th a t a lm o s t  all of th e  oil p u m p  

s h a f ts  m a n u fa c tu re d  a t  p r e s e n t  h a v e  lo w e r h a r d n e s s  in d e p th  th a n  c u s to m e r  

e x p e c ta t io n .  T h e  tre n d  o f th e  h a r d n e s s  o f oil p u m p  s h a f t  b e in g  p r o d u c e d  is a lso  

d e c l in in g , fro m  in fo rm ation  o f q u a lity  c o n tro l d e p a r tm e n t ,  w h ich  th e y  a r e  s h o w n  in th e  

F ig u re  1 .2  b e lo w . From  th e  p r o c e s s e s  a b o v e ,  th e  p ro b le m  of th e  low  h a rd e n in g  d e p th  

e x a c t ly  o c c u r r e d  fro m  in d u c tio n  h a r d e n in g  p r o c e s s  w h ic h  its p r o c e s s  will b e  d e s c r ib e d  

in th e  n e x t  p a r a g r a p h .

P r e s e n t  c o n d itio n  o f in d u c tio n  h a r d e n in g  p r o c e s s

E x istin g  c o n d itio n  fo r Q u e n c h in g T e m p e r in g

P o w e r  re g u la to r 5 1 .75

V o lta g e  (volt) 2 4 0 120

A m p  (a m p ) 105 3 5

D ow n s p e e d  (m m /s e c .) 1 .8 1 .7

R e g u la to r  d o w n  s p e e d 18 17

0 0.2 0.4 0.6 0.8 า 1.2 1.4 1.6 1.8
Distance to surface (mm.)

F ig u re  1 .2  H a r d n e s s  d is tr ib u tio n  fro m  s u r f a c e  h a rd e n in g  la y e r  to in n e r  c o re  (d o w n  

s p e e d  =  1 .8  m m /s e c  a n d  c u r r e n t  =  1 0 5  A m p )
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1) Oil p u m p  s h a f t  th a t  is s e w , f a c e d ,  c e n t e r e d  a n d  c h a m f e r e d  into th e  r ig h t 

s iz e , is  ta k e n  to  g r a s p in g  s ta n d  b y  o p e r a to r  a n d  lo c k e d .

2 ) T urn  o n  th e  s w itc h  to  m o v e  th e  oil p u m p  s h a f t  d o w n , p a s s  th e  co il. A t th e  

s a m e  t im e  c o o lin g  w a te r  is s p ra y .

3 ) W h en  it, all, m o v e  d o w n  p a s s  th e  co il fo r  q u e n c h in g  p r o c e s s ,  sw itc h  tu rn  off 

a u to m a tic a l ly  a n d  s p r a y  th e  q u e n c h in g  m e d ia  im m e d ia te ly .

4 ) N ext, th e  oil p u m p  s h a f t  m o v e  u p  a n d  th e n  d o w n  a g a in  fo r t e m p e r in g  

p r o c e s s  a n d  th e  q u e n c h in g  m e d ia  is  s p r a y  a g a in .

5) T h e n  th e  oil p u m p  s h a f t  m o v e  u p  a n d  s to p ,  a n d  th e n  th e  o p e r a to r  ta k e  it o u t  

b y  h a n d .

F rom  th e  p ic tu r e s  a b o v e ,  th e  h a r d e n in g  d e p th  a t  0 .8  -  1 .2  m m . h a v e  lo w e r 

h a r d n e s s  th a n  c u s to m e r  e x p e c ta t io n ,  w h ic h  th e  h a r d n e s s  sh o u ld  b e  h ig h e r  th a n  4 5 0  HV. 

T h e  w a y  in th e  d ia g n o s i s  o f low  h a r d e n in g  d e p th  o f oil p u m p  s h a f ts  is to d ia g n o s i s  from  

th e  p a r a m e te r s  re la tin g  in th e  in d u c tio n  h a r d e n in g  p r o c e s s ,  fo r e x a m p le s ,  c u r re n t ,  

te m p e r a tu r e  a n d  t im e  fo r  q u e n c h in g  a n d  te m p e r in g .

เก o r d e r  to  p ro v id e  th e  g o o d  q u a lity  o f th e  oil p u m p  sh a ft, th is  r e s e a r c h  will 

fo c u s  o n  s tu d y in g  th e  in f lu e n c e s  th a t  a f fe c t  th e  m e c h a n ic a l  p ro p e r t ie s  o f oil p u m p  sh a f t ,  

b e fo re  a n d  a f te r  in d u c tio n  h a r d e n in g  p r o c e s s .

1 .3  P u rp o s e  o f r e s e a r c h
T h e  m a in  o b je c t iv e  o f th is  r e s e a r c h  w a s  to  s tu d y  th e  f a c to rs  of th e  in d u c tio n  

h a rd e n in g  p r o c e s s ,  th a t  in f lu e n c e  o n  th e  m e c h a n ic a l  p ro p e r t ie s ,  w h ic h  w e re  s u r f a c e  

h a r d n e s s  a n d  h a r d e n in g  d e p th ,  o f oil p u m p  s h a f ts .

1 .4  S c o p e  o f r e s e a r c h
T h e  im p le m e n ta t io n  o f th is  t h e s i s  f o c u s e d  o n

1. S tu d y  o n ly  oil p u m p  s h a f t ,  w h ic h  its d ia m e te r  w a s  1 3 .2  m m . a n d  its  le n g th  

w a s  7 2  m m ., p r o d u c e d  fro m  s te e l  J IS  G  4 0 5 1 , a c c o r d in g  to  J a p a n e s e  

In d u stria l s t a n d a r d .

เก manufacturing oil pump shafts, the induction hardening procedures used in
the factory are followings:
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2 . T h is  w a s  u n d e r ta k e n  to  a n a ly z e  th e  f a c to r s  th a t  in f lu e n c e  o n  th e  m e c h a n ic a l  

p e r f o r m a n c e  o f oil p u m p  sh a ft, in in d u c tio n  h a rd e n in g  p r o c e s s  of th e  c a s e  

c o m p a n y .

3 . S tu d y  o n ly  th e  fa c to rs ,  w h ic h  w e re  e le c tr ic a l  c u r r e n t  a n d  t im e  a f fe c tin g  to  th e  

h a r d n e s s .
4 . S tu d y  th e  c h a n g in g  of m e c h a n ic a l  p r o p e r t ie s  o f oil p u m p  s h a f t  b e fo re  a n d  

a f te r  in d u c tio n  h a rd e n in g  p r o c e s s .

1 .5  E x p e c te d  re su lt

•  U n d e r s ta n d  th e  f a c to r s  th a t  in f lu e n c e  th e  h a r d n e s s  a n d  o th e r  im p o r ta n t  

m e c h a n ic a l  p r o p e r t ie s  o f oil p u m p  s h a f t  p r o d u c ts  in th e  in d u c tio n  h a rd e n in g  

p r o c e s s .

•  U n d e r s ta n d  th e  m e c h a n ic a l  p r o p e r t ie s  o f m a te r ia l ( J IS  G  4 0 5 1  ), b e fo re  a n d  

a f te r  in d u c tio n  h a rd e n in g  p r o c e s s

•  R e c o m m e n d  th e  s u i ta b le  c o n d it io n s  o f in d u c tio n  h a rd e n in g  p r o c e s s  to  th e  

f a c to ry  in o r d e r  to  im p ro v e  th e  q u a lity  o f oil p u m p  s h a f t  to  s a t is fy  c u s to m e r  

r e q u ire m e n t .

1 .6  R e s e a r c h  p ro c e d u re
T h e  r e s e a r c h  p r o c e d u r e s  w e r e  to:

1. S tu d y  r e la te d  th e o r ie s ,  r e s e a r c h e s  a n d  l i te ra tu re s

2 . S tu d y  th e  p r o c e d u r e s  o f in d u c tio n  h a r d e n in g  p r o c e s s  u s e d  in th e  fa c to ry

3. S u rv e y  th e  p r o d u c t  s p e c if ic a t io n s  b a s e d  o n  th e  m e c h a n ic a l  p r o p e r t ie s  s u c h  

a s  s u r f a c e  h a r d n e s s ,  h a rd e n in g  d e p th  h a r d n e s s ,  e tc .

4 . C h a r a c te r iz e  th e  ra w  m a te r ia l  ( s h a f t  c a r b o n  s te e l)  b e fo re  a p p ly in g  th e  

in d u c tio n  h a rd e n in g  p r o c e s s  in o r d e r  to  c o m p a r e  th e  p r o p e r t ie s  w ith  th e  

s t a n d a r d  o f J IS  G 4 0 5 1 .

5. S tu d y  th e  p r o c e s s  f a c to r s  a ffe c tin g  th e  p ro p e r t ie s  o f oil p u m p  s h a f t  s u c h  a s  

e le c tr ic a l  c u r re n t ,  a n d  s h a f t  s p e e d .
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6. T e s t  th e  m e c h a n ic a l  p ro p e r t ie s  o f h a r d e n e d  p r o d u c t  s u c h  a s  h a r d n e s s ,  

d e p th  h a r d n e s s  a n d  m ic ro s tru c tu re  b y  M icro V ic k e r  h a r d n e s s  t e s t  a n d  

m ic r o s c o p e

7 . B rin g  th e  re s u lt  from  th e  t e s t  to  c o n c lu s io n

8 . S u m m a r iz e , a n d  m a k e  th e  r e c o m m e n d a t io n s .
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