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Subject: "GRINDO-SONIC" SELECTION OF HONING STONES (CYLINDER LINERS) 
AND CHECKING OF "EN MODULUS ON CAM GRINDING WHEELS 

Honing Stones :- 

Over t h e  y e a r s  and up t o  Novernber 19th ,  1979, problems have 
been encountered on t h e  honing of  cy l inder  l i n e r s .  W e  have 
had g l a z i n g  of bores,  r e t r a c t i o n  g laz ing  marks and t i m e  
cyc les  dragging o u t  from one minute t o  f i v e  minutes, t h i s  
meant t h e  hone was a c o n s t r a i n t  i n  t h e  l i n e  and production 
s tood a t  270 l i n e r s  p e r  s h i f t .  During t h i s  per iod w e  a l s o  
encountered s i z i n g  problems assoc ia ted  with glazed bores ,  
and roundness,due t o  higher  honing p ressu res  which h a d i t o  
be used,and due t o  t h e  h igher  pressures  t h e r e  was a high 
m o r t a l i t y  r a t e  on t h e  work-holding rubber bushes used i n  
t h e  hydraul ic  f i x t u r e s  ( these  would s p l i t ) .  When 
g laz ing  and problems with bore t e x t u r e  ~ c c u r r e d ,  honing 
s tones  could be changed any time wi th in  t h e i r  l i f e  span s o  we 
su f fe red  a f a i r l y  high r e j e c t i o n  r a t e  and wastage, sometimes 
hones l a s t e d  only h a l f  an hour. Both t h e  abras ive  
company and t h e  machine t o o l  company engineers  have been t o  
Darlington many times over the  yea r s  a t  high c o s t  t o  
ttCwnmins",but have never solved t h e  problem on any 
permanent bas is .  

It was d iscussed  and suggested a t  management.leve1 t h a t  some 
method of  ab ras ive  checking should be sought and a v i s i t  was 
made t o  P.E.R.A. a t  Melton Mowbray. During these  discu'ssions 
t h e  pros  and cons of abras ive  checking and v i a b i l i t y  of  
a d d i t i v e  packed coolant  a s  opposed t o  t h e  type of coolant  
which was being used a t  t h a t  time (which I thought of only as 
a f lush ing  a g e n t ) .  The p lan  proposed by P.E.R.A. a t  a c o s t  of 
£1000 was n o t  adopted by management but  t h e  coolant  
s i t u a t i o n  was discussed wi th  "Mobilw engineers .  

However it s o  happened t h a t  t h e  "Grindo-Sonic" Sa les  Engineer 
had contacted M r .  G. Veal ( Q u a l i t y )  and it was he who introduced 
t h e  Engineer t o  me.  
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The checking i s  done by p lac ing  t h e  honing s tone  on a foam 
rubber m a t  on t h e  oppos i t e  s i d e  t o  t h e  working face ,  p lac ing  
an e l e c t r o n i c  probe ( s p o t  i n d i c a t o r  t o  t h e  t o p ,  o r  d i r e c t i o n  
of s t r i k e )  and s l i g h t l y  t i l t i n g  t h e  s tone ,  then t a p  t h e  s tone  
with a smal l  screwdriver  o r  s i m i l a r  ob jec t .  This creates a 
bending o r  v i b r a t i n g  moment which t h e  machine computes and 
records  as a "Grindo-sonic" number which can be f e d  i n t o  a 
computor along wi th  t h e  volume, dimensions,and weight o f  
t h e  s tone,and t ransposed t o  g ive  t h e  "E" modulus. 

It was decided t h a t  a s  t h e  s tones  w e r e  of c o n s i s t e n t  volume ana 
weight t h a t  w e  would base our  hardness o r  "Grindo-sonic" 
readings  on a s e r i e s  of numbers with one grade of hardness 
covering a spread of 4 4  p o i n t s .  A batch of  1,800 s tones  
GC-320-J-VTNS, were checked and marked with t h e  r e s u l t a n t  
"Grindo-sonic" numbers and spread,  800 t o  1100, and from 
t h e  previous s ta tement  t h a t  44  p o i n t s  equals  one grade,  then  
t h e  300 p o i n t s  spread was equiva lent  t o  6 grades. Actual  
honing tests then took p lace  with s e t s  of  s tones  made up from 
middle and extreme ends of  t h e  spread i n  a spread of  10 p o i n t s  
pe r  s e t .  

The following are t h e  r e s u l t s :  

Grindo-Sonic No./Set No. of Components Comments 
Machined 

'A'  800 

'C '  950 

600 p l u s  Glazing & extended 
t i m e  cyc les  

Good t e x t u r e  & su r face  
F in i sh  t i m e  c y c l e  55 sec.s 

Good t e x t u r e  & su r face  
F in i sh  time cyc le  55 sec.s 

Marking of  .bore due t o  
f a s t  e r r o s i o n  of  abras ive  

From t h e  r e s u l t s  one would reason t h a t  given t h e  condi t ion  of 
random s e l e c t i o n  of hones then  a mix of ' A '  and ID' at t h e  
extreme end o f  t h e  spread  would g ive  e c c e n t r i c  wearing of t h e  
set of  hones wi th  t h e  ID1 o r  s o f t  hones wearing a t  a more rap id  
r a t e  leaving  t h e  'A '  o r  hard hones l a r g e r  than 'D', t h e s e  hard 
hones i n  f a c t  d i d  n o t  r e t r a c t  f a r  enough and s tood proud of t h e  
honing head guides g iv ing  t h e  glazed condi t ion  on r e t r a c t i o n .  

The extended t i m e  c y c l e s  w e r e  due to t h e  'A'  type hones which 
although g iv ing  good t o o l  l i f e ,  glazed and f i n a l l y  stopped 
c u t t i n g  and when t h e  p ressu res  w e r e  l i f t e d  t o  quicken up t h e  time 
c y c l q t h e  rubber bushes would tear .  one could see t h e  t o r s i o n a l  
stress on t h e  bushes as t h e  s i z i n g  gauge needle  f l u c t u a t e d  up and 
down 
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The I D 1  hones marked t h e  bores badly a s  t h e  bond and abras ive  
erroded a t  a r a p i d  r a t e  and i t  was wi th  a f e e l i n g  of  d i s b e l i e f ,  
when t e s t i n g  these  hones, t h a t  a f t e r  only  35 l i n e r s  t h e  hones 
were found to be worn t o  t h e  s t e e l  shoe ( t h i s  w a s  repeated 
s e v e r a l  t i m e s ) .  

The 'B1 and 'C'  hones performed very w e l l  and r e t a i n e d  
throughout one f u l l  days observat ion ,  a 55 second t i m e  c y c l e  
g iv ing  e x c e l l e n t  t e x t u r e  and f i n i s h .  During t h a t  day 120 l i n e r s  
w e r e  manually f e d  t o  t h e  two sp ind le  machine and honed within 
t h e  hour. 

A f t e r  d i scuss ions  with "~arborundum" we purchased s e v e r a l  batches 
of  GC-320-3-VGNS hones and from a heavy £al l -out  from t h e  des i red  
spread of 850-950 *Grindo-sonic", they eventua l ly  produced 
batches with f a l l - o u t  down t o  5%. 

The su r face  f i n i s h  was then  changed and a completely new standard 
i s sued  by Product Engineering g iv ing  7-25 R.M.S. To achieve t h e  
new s tandard  over  30 abras ives  were t r i e d  from c o n t i n e n t a l  and 
U.K. s u p p l i e r s t b u t  some U.K. s u p p l i e r s  would no t  accept  
"Grindo-sonic" a s  was t h e  case with Carborundum, but  never the less  
it was Carborundwn and A t l a n t i c  of  West Germany who succeeded 
although t h e  "At lant ic"  combination of rough and f i n i s h  hones 
d i d  g ive  a s m a l l  amount of sc rap  due t o  t h e  non-clean up , 

condit ion of  t h e  f i n i s h  hone ( t h i s  was t h e  unbalance of  t h e  s tock 
t o  rough su r face  f i n i s h  from t h e  rough hone). 

The Carborundum hones on test  were GC-220-J-VGNS, t h e s e  performed 
wel l  and gave t o o l  l i f e  up t o  3000 l i n e r s  but unfor tunate ly  
t h e r e  was a l a r g e  f a l l  o u t  from t h e  850-950 Grindo-Sonic 
spread d e s i r e d  on t h e  f i r s t  batch of 500. 

Again we t r i e d  GC-220-I-VGNS but  again when produced i n  a 500 
batch t h e r e  was a heavy fa l l -ou t .  W e  have now received a 
batch of  GC-220-G-VGNS which i s  4 grades s o f t e r  than t h e  "Jw 
grade o r i g i n a l l y  t r i e d .  These a r e  await ing "Grindo-sonic" 
marking. The supply of  hones was such a problem t h a t  tpestswere 
set up wi th  hones f r o m  "At lant ic"  of West Germany who have assured 
me t h a t  they  w i l l  hold a spread of 100 p o i n t s  llGrindo-Sonic". 
They f lew i n  hones d i r e c t  t o  Teesside and w e  had e x c e l l e n t  tests. 
A 500 batch of  rough and f i n i s h  hones a r e  due e a r l y  Apr i l .  

I have found "Grindo-Sonic" most p red ic tab le  i n  t i m e  cyc le ,  
t o o l  l i f e  and honing t e x t u r e  and on t h e  new s tandard ,  hones have 
given t o o l  l i f e  a s  high as 30C0 l i n e r s .  

Dave Horner has kept  me w e l l  informed on t h e  non-lubrited l i n e r  
t e s t s  i n  Essen and it would seem t h a t  o i l  usage has been reduced 
a t  a r a t i o  of 4 : l  along with r i n g  wear and blow by. He has now 
go t  a s e t  of 30 l i n e r s ,  25-35 R.M.S. new standard t e x t u r e ,  
f o r  more un lubr i t ed  engine tests. 
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CAM GRINDING WHEELS 

To d a t e  we  have been keeping records of t h e  "Ew modulus on 
our  c a m  g r ind ing  wheels which a r e  a l l  marked numerically and 
recorded on t h e  o p e r a t o r s  work s h e e t s ,  on wheel change. 
If t h e r e  is any problem with the wheels we can refer t o  our  
records  and assess whether t h e  wheel is on t h e  s o f t  o r  hard end 
of  t h e  spread. 

To d a t e , a f t e r  over  100 wheels: i n j e c t o r  and valve have been 
checked, t h e r e  has been no v i o l e n t  spread,  but  they  have he ld  
wi th in  0.6 of a grade. However some concern was f e l t  when, a f t e r  
a meeting wi th  t h e  "Norton" management, it was discovered t h a t  
they  had changed t h e  abras ive  mix i n  t h e  23A s e r i e s  from 
r e g u l a r  alundum and 32 alundurn t o ' 3 2  alundum and 57 alundum. 

A batch of wheels have been t e s t e d  with t h e  o r i g i n a l  23A series 
of abras ive  and n o t  only have we g o t  back t o  s tandard  t i m e s  
bu t  have been 30 seconds under with t h e  .050"/.05Sgg s tock  
removal, a g a i n s t  t h e  .030"/.03Sg1 s tock  condi t ion  when t h e  t i m e  
s tandards  were set around 1972. W e  were a l s o  a b l e  t o  cut t h e  
d r e s s  t o  one on t h e  rough "Norton" cyc le ,  thus  saving S O % . A ~ R ~ ~ \ J ~ B  
A l e t t e r  has been s e n t  t o  "No~:ton" t o  supply  wheels of t h e  o l d  
ab ras ive  type only.  We should g e t  good wheels wi th in  two 
months as t h e  o l d  23A s e r i e s  a r e  phasedein. 

I have t r i e d  some "Atlas  wheels and can only assume that they 
gr ind  more slowly than U.K. as:- 

a) W e  had a heavy l o s s  of  abras ive  and had to d r e s s  more o f t e n  
with the MB18 bond 

b) W e  had burn t  s h a f t s  gr inding with t h e  v i t r i f i e d  bond used a s  
a pure ly  roughing wheel. 

.- 
Tooling Engineer 



Honing - Currudns w i n e s  

Iden t i f i ca t ion  of  1 i c t u r e s  

A Honirr~ s tone  is checked h i t h  %he Crindc\-Tonic i n a t r u m r t  for htm3neas of 

the bond, for clctssjfication :in oht.ain.inp nets of atones tbt. are 

closely n.a tched 

B Highly uriifom surface  texture i s ob ta ined  -4 tl the nm- rroce3ures develored 

by Cwunins for  honing cy l inder  l i n e r s  

c The set-\;p on 81 Cehring two-sr in j le  mnchjne f o r  h m h c  the hores of t!et 

cylinder l i n e r s  . 
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