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The lite ra tu re  co n cern in g  m eta iiograp h ic  sam p le  p rep aration  

con ta in s d e sc r ip tio n s  of m any and varied  m eth od s. M eta llo g ra p h ers  

often find that a p rep aration  techn ique that is  sa t is fa c to r y  to one 

individual is  not sa t is fa c to r y  to anoth er. T h is is  the m etaV lographic  

a rt, the human e le m en t. The la s t  two d ecad es have produced se v e r a l  

p o lish in g  p r o ced u res  which have helped reduce th is human e lem en t.

One of th e se  m eth od s is  m ech a n ica l p o lish in g  by the v ib ratory  p o lish e r .

The u se  of la p s for p r e ser v in g  e d g e s , in c lu s io n s  and flat su r fa c sa  

has been known for m any y e a r s . The lead lap i s  probably the b est  

known exam p le  but i s  lab o r io u s to p rep a rs. The wax lap m ethod for 

rotating p o lish in g  w h ee ls  was rep orted  by S c h a e ff le r 1 in 1944. T h is  

m ethod has n ever  gained  wide a ccep tan ce  am ong m eta llo g ra p h e rs .
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Wax lap s  have  been  u se d  s u c c e s s f u l l y  on  r o ta t in g  w h e e l s  in o u r  

l a b o r a t o r y  for  s o m e  t im e .  In t h i s  p a p e r  the  a d a p ta t io n  of the  wax 

lap  s u r f a c e  to  the v i b r a t o r y  p o l i s h e r  is  d e s c r i b e d .  The wax lap  r e -  

q u i r e s  l i t t l e  m a i n t e n a n c e  d u r in g  the li fe  of  the  lap .  It i s  not  n e c e s s a r y  

to r e m o v e  any of the ho ld ing  d e v i c e s  on the bowl to c l e a n  and  r e c o n d i t i o n  

the  lap  The bowl is  m e r e l y  w a s h e d  out ,  r e c h a r g e d  a n d  p l a c e d  in o p e r 

a t ion .  T he  wax lap  will not w r in k l e  o r  t e a r ,  n o r  is  it n e c e s s a r y  to 

change  it e ach  day su ch  a s  the  s i lk  o r  nylon c lo th s .

One of  the m o s t  p r o m i s i n g  a s p e c t s  of a wax lap  i s  the  a b i l i ty  to 

m a i n t a i n  s p e c i m e n  e d g e s  d u r in g  long p e r i o d s  of  p o l ish in g .  M a in ta in in g  

f l a t n e s s  to the edge  of  the  s p e c i m e n  is  d i f f icu l t  by p o l i s h in g  on r o t a t in g  

c lo th  c o v e r e d  w h e e ls .  Wax l a p s  av o id  th is  p r o b l e m  s in c e  the  s p e c i m e n  

m a y  be po l ished  a s  long a s  n e c e s s a r y  to o b ta in  a fine s u r f a c e  p r e p a r a 

t ion  whi le  s t i l l  p r e s e r v i n g  th e  s p e c i m e n  e d g e s  and  f l a t n e s s .  Often  the  

m e t a l l o g r a p h e r  w i s h e s  to s tudy in c l u s i o n s  a s  an i n t e g r a l  p a r t  of  the  

e x a m in a t io n .  T h e s e  a r e  o f ten  d i f f ic u l t  to r e t a i n  in t h e i r  t r u e  s i x e s  and  

s h a p e s .  The wax lap  will  r e t a i n  in c lu s io n s  with no e v id e n c e  of p i t t in g  

o r  ro u n d in g ,  and  ag a in  the  t i m e  of p o l i sh in g  is  not  c r i t i c a l .

P R O C E D U R E

Wax lap  p r e p a r a t i o n  for  the  v i b r a t o r y  p o l i s h e r  is  qu ick  and s im p le .
i

The wax is  m e l ted ,  p o u r e d  in to  the  bowl and a l lo w e d  to so l id i fy .  As 

soon  a s  the  vax s u r f a c e  b e g in s  so l id i fy in g ,  co ld  w a t e r  m a y  be u sed  

to h a s t e n  coo l ing  to r o o m  t e m p e r a t u r e .  T h e r e  i s  no n e c e s s i t y  for  

p r e p a r a t i o n  o f  the  bowl p r i o r  to c a s t i n g  of  the  wax. T he  wax  a d h e r e s
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to  the bowl without  d i f f icu l ty .  The wax u sed  in th ia  l a b o r a t o r y  ia 

A-B Uniwax, a B u e h le r  Ltd. p r o d u c t

S p e c i m e n s  to  be p o l ia h e d  on the  wax lap  w e r e  m o u n te d  in b a k e l i t e  

o r  lu c i te .  The  e p e c im e n a  w e r e  g ro u n d  ua ing  s u c c e s s i v e l y  f in e r  a i l i co n  

c a r b i d e  p a p e r a ,  n o r m a l l y  f in iahtng  with SOO g r i t  a b r a a i v e ,  and  c l e a n e d  

in an u l t r a s o n i c  c l e a n e r .  S p e c im e n  m ount*  w e r e  c l a m p e d  in the  c o n 

ven t io n a l  h o l d e r a  uaed  with the  v i b r a t o r y  p o l i s h e r .  The v i b r a t o r y  

p o l i a h e r  e q u ip p e d  with the  wax lap  waa uaed  with L inde  A a b r a a i v e .  It 

waa  found th a t  a a m a l l  quan t i ty  of l iqu id  d e t e r g e n t  (Vel) waa v e r y  b e n e 

f ic ia l  in p r e v e n t in g  the p i c k - u p  of wax on the  a p e c im e n .  P o l i s h in g  waa 

c o n t in u e d  until  only fine a c r a t c h e a  w e r e  v i s ib le  a t  100 d i a m e t e r s .  The 

s a m p l e s  w e r e  th en  t r a n s f e r r e d  to a  m i c r o  c lo th  c o v e r e d  bowl using

Linde  B a b r a a i v e  for  final po l ish ing .  T h i s  f inal  p o l i sh  w a s  k e p t  s h o r t
♦

to  m i n i m i s e  p i t t in g  and ed g e  round ing .  S p e c im e n s  w e r e  c l e a n e d  

u l t r a s o n i c a l l y  and  e x a m in e d

The  t im e  r e q u i r e d  to p o l i sh  on the wax lap  v a r i e s  f r o m  a few 

m i n u t e s  to s e v e r a l  h o u r s  d epend ing  on the  h a r d n e s s  of the  m a t e r i a l .

The  t i m e s  s e e m  to be a p p r o x i m a t e ly  the  s a m e  a s  th o se  u se d  w«?h ciuiA 

on the  v i b r a t o r y  p o l i s h e r .  H o w ev e r ,  a c o m p l e t e  and q u a n t i t a t iv e  c o m 

p a r i s o n  h a s  not b een  m ad e .  The  t im e  for  the  f inal  p o l i s h  on the  c lo th  

i s  u su a l ly  l e s s  th an  o n e - h a l f  hour .

O u r  p r e s e n t  wax lap  h a s  been  in o p e r a t i o n  for  o v e r  n ine  m o n th s  

and  is  not  in n eed  of r e p l a c e m e n t .  A f te r  e v e r y  p o l i s h in g  c y c le  the  

bowl w a s  w a sh e d  in w a r m  w a t e r  p ro v id in g  a c l e a n  s u r f a c e  e a c h  t im e
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th« wax w as used . A f ta r  s e v e r a l  w e ek s  a  sh a l lo w  g ro o v e  will have 

fo rm e d  at the  p e r i p h e r y  o f  the  bowl. T h is  c an  he re m o v e d  by m e l t in g  

the  s u r f a c e  of the  wax with hot w a te r  and  a llo w in g  It to so l id ify  ag a in .

R E SU L T S

P h o to m ic r o g r a p h s  of ty p ic a l  m e t a l s  and  a l lo y s  s tu d ie d  in th is  

l a b o r a to r y  a r e  show n in F ig u r e s  1 th ro u g h  20 Ail s p e c im e n s  have 

been  m e c h a n ic a l ly  p o l is h e d  on a S y n tro n  v i b r a t o r y  p o l i s h e r  eq u ip p ed  

with a  wax lap  and L inde  MA M a b r a s i v e .  The s p e c im e n s  have  a l s o  been  

g iven  a final p o l ish  fo r  a s h o r t  p e r io d  of t im e  on a S y n tro n  p o l i s h e s  

equ ipped  with a m ic r o  c lo th  and  L inde  " B "  a b r a s i v e .

CONCLUSIONS

T he m e ta l  log r a p h ic  a r t  i s  b e c o m in g  a s c i e n c e .  T he  v ib r a to r y  

p o l i s h e r  i s  one d e v ic e  th a t  is  sp e e d in g  th is  t r a n s f o r m a t i o n  By c o m 

bin ing  new  id e a s  with s o m e  o f  th e  w o r th w h ile  o l d e r  m e th o d s  we can  

c r e a t e  a m o r e  s c ie n t i f i c  a tm o s p h e r e  in the f ie ld  of m e ta l lo g r a p h y .  The 

w ax  lap  a d ap ted  to  the v ib r a to r y  p o l i s h e r  is  one e x a m p le  T h e r e  a r e  

m an y  o th e r  m e th o d s  and  id e a s  w hich  need  in v e s t ig a t io n

a
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F ig u re  1. N ick e l 150x 
E tc h :  H N 0 r C 2H60 2

F ig u re  2 . C h ro m iu m  150x 
E tc h : O x a lic  A cid
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F ifu r s  J. N iobium  150*  
E tc h : H F -H N 0 3-H 2JS04
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F i f u r *  4 . M olybdenum  150* 
E tc h :  M u r a k a m i '«
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F ig u r e  5 . M a n g a n e fe 150*
Etch: NiUl

m

F ig u r e  6 . G re y  C o s t I ro n  
750*. Ae P o lis h e d
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F ig u re  7. 1090 S te e l  4 5 0 *
E tc h : M itel

F ig u re  8 . 60-40 Bran 
150* E tc h : A lco h o lic  F e C l j
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F ig u re  9 . U ra n iu m -C h ro m iu m  
in  N iob ium  C ru c ib le  250*
E tch : O x a lic  A cid

♦

F ig u re  ! 0. N iob ium  w ith  
6% 0 2 750*. A* P o lie h e d



F ig u re  11. N iob ium  w ith  
O xide  Lave*” 450x, A* 
P o lis h e d

F ig u re  12. I n te rm e ta l l ic
N io b iu m -T in  E m b ed d ed  in 
T in  M a tr ix  lOOx. A* 
P o lis h e d
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F ig u r e  13. 94 w /»  U ra n iu m  
M a n g a n e se  150a. E tc h : 
O x a lic  A cid

I

F ig u r e  14. «9 . 5 w /a  U ra n iu m  - 
N ic k e l 150*. E tc h : O x a lic  
A cid

f t n
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F ig u re  IS . 88. 3 w /o U ranium  -
I ro n  150m. E tc h : O x a lic  
A cid
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F i f u r c  17 . 42> S w / o  C o b tll*  
Z irc o n iu m  950x E tch :
HF-HNO j -  g ly c e r in e



F ig u r e  19. V a n ad iu m  C a r 
b ide 150*. E tch :  H F -  
HNO ̂ - g ly c e r in e

F ig u r e  20. T a n ta lu m  C a r 
b ide  950* E tc h :  H F -  
HNO3-H 2 9 0 4
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