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" INTRODUCTION

The mission began on Saturday September 16, 1989 at S.M.I.P.C.
in Seoul, Korea with an introduction to some of the new members
of the organization, who have recently joined the "Automation
Department” as well as those that have been with the group for

many years.

Since 1 have been part of S.M.I.P.C. for six years and K.O.P.
T.E.C.. prior to the merging of the two organizations for twvo
years, the standard preliminaries and the scope and the working

of the organization was keep at a minimal.

1 was introduced to Mr. Lee, Ki-Don, a relatively new engineer
with S.M.I.P.C. Mr. Lee was to be my liaison officer and tramslator
for four weeks, representing three companies in Pusan.

Also met with my other liaison officer, Mr. Yoo, Jae-Kwon which
1 had the priveledge of working with in the past. Mr. Yoo would
be the translator for the following three weeks, visiting four

companies in the Seoul area.

Monday September 18, 1989 we went to the U.N.D.P. in Seoul and
met with Mister Jacob Guijt, Resident Representative, United
Nations Pevelopment Programme and Mister P.C. Park Programme

Officer. They explained the program and the relationship between
U.N.1.D.O. and S.M.I.P.C. They also expounded the importance on

several small and wedium size companies arnd the need for service

of experts in the field of automation.

1 was told thar the companies were in uneed of automation in
various grinding applications and general machining.
This has been my field of expertise as well as being familiar

with some of the companies.




The actual working period began Monday September 18, 1989 after
1 returnd to S.M.I.P.C. from U.N.D.P. and ended Saturday November
4th., covering a period of seven weeks with visits to seven diff-
erent companies, addresing several problems during each visits,

spanning a wide variety of problems.

During this period I worked with Mr. K.D. Lee, Mr. J.K. Yoo and
Mr. D.J. Chang (Mr. Chang replaced Mr. Yoo for two days, due to
prior commitments). These engineers were my translators and part-

ners during my entire stay in Korea.

These gentlemen were great assets, notonly to me, but to the
companies we visited and to S.M.I.P.C. I was very impressed with
them in the english language, but especially with their knowledge
as engineers in the field of manufacturing. This made, what could
have been a difficult task, rather a very enjoyable and productive
mission. It was proven by the appreciation indicated to us by

various company president, wishing further assistance in the near

future.

The automation department in S.M.1.P.C. headed by the very
capable chief of Engineer, Mister Nam, Sang- Moo, is extremely
appreciated and respected by the small and medium companies. Mr.
Nam’s relentless efforts and enthusiastic attitude has reflected
jtself thruout all the engineers under his supervision. It is
gratifying and gives a worth of accomplishment, when working

with him and his staff.

As in the past 1 have enjoyed working with my Mr. Lee, Mr. Yoo

and Mr. Chang. 1 am also looking forward in returning on November
17, 1989 for four weeks, thru S.M.1.P.C.




Prior to leaving Korea, 1 had a meeting with Mister Jacob Guijt

and Mister P.C. Park at the U.N.D.P. cffice. We discussed my mission

during the past seven weeks and the accomplishments that had been

made.

Some of the companies requested that I assist them in acquiring

brochures and information on a variety of products. From machinery

equipment, machine tools to inspection equipment. I told them that

1 would try and bring back as much information as I could on return
visit on November 17th. Whatever information I could not get, 1
would call Mr. Park of the S.H.I1.P.C. office in chicago and pursue

the remaining.

I was quite sadden with the mews given to me by Mr. Jacob Guijt,
on the temporary cancellation of activity between U.N.I.D.0O. and
S.M.1.P.C. due to the intevpretation within their contract. The
assistance that U.N.1.D.0. has given to *he small and medium
industries wil! enhance their knowledge and productivity, to a
level of competitiveness in the world market, thus making Korea

a highly industrious country.

1 hope that in the near future U.N.7.D.O. and S.M.I.P.C. will
mutuglly resolve and or rectify any differences, which I feel

quite confident.

My mee+ing with Mister Guijt and Mr. Park was enjoyable aud
informative. I was very impressed Mister Guijt accivity in Korea

which 7 read thiu the Korean news paper.
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BUPAN E¥CIREERIR: CO., LTD.
Ckung Tu, Korea.

(Preducte: - Guide poles and tape guides for Video caczeetiec.)d

am ry 1 ei 2 no
to the present addrecce and have bwilt pew facilitiez The relocation ic quiie
far in AQigtance zrnd due o thic reazorn, only eight /%) moembare of 4¥a wrior
workfiore n ; in with the (o )

*
wall
¥r. PBang Production Manager.
Mr. Lee Asst. Production Fanager.
¥r. Cho Crinding Sez*ion Foreman.
Ve held meetings with tle maragers of varicue cections. During thece meatings

the President Mr. Kim was alec present.

During our meeting with the Quality Con’frol Marager Mr. Him, we learned %ha¢ he

was educated acd ha? knowledge of quality control tut lacked ewperien::z !
advised Mr. ¥im what chould be dore to azhieve proper ouality ~ontrol irn *te!lr
products and should also educate bhis workers in the process ¥y liaigcan officer,
¥r. K.D. lee ic verv knowiedgestle and taz a Yackeround ip cquali*ty contro)
tkrough hic preicus emcloyment. he wet vary helpfol




In the apperdix attacked 2o this yoerart :ccay ¥o 16 irdicates coalitr control

. - - - - == -.'-.-- 2 - ==

revort for the product. Alco a2 daily gueality contyol report for ip-trotese
inspection by 2.C. ctaff. See copy ¥ol2 ip the anperdiv

A class was held in meacurements with 2 mizromater Mr Pim tho QO managsr and

four other inepectors attoended e claszs T fourd troce ingtructione and

: clazs v fourd 4roce irngtructione and

education wery nececcary bYecavee of the fath that many thouzande of parts of

different preducts, had beer chipped +n different customere and kal tosrz

rejected apd returred teo the compary. ¥one of *he above ipcpaections kad teern

.
performed, corsequently it kac been vwery costly for PBuram Engineering.

The next day a meeting was held with tke Production Department, Mr  Ranos +ho

production manager ard his ascictant Rr. lee.
They did not have any Production Standards, therefore ir thke apperdix No 3 ie
included =2 Prodection Standard Ferm for the guide poles for a ceptsrlecs
L
grirding cperation.
In order %o give them any final ard/or eprecific ipcstructiones in the grinding of
B - ~ ~

parts, it waec igportant fo acuire =more information on the raw  material,
equipment, production standard and the grieding procecs

r == g2 =R1LE pe-e-=.

The first or-c-ess withkip Param Fnoineering Co. is 2z tollowe: -
- A" A
1. Tuke cizing ipner diameter.
2.Coun*ercink botk ende. (Theze two procesces are done under automation )
3. Tumbling of partz to remove arny bvrre and clearing
g vrre arnd clearning.
The gernpnd nrocazs Par‘nr!’pd in t‘\n gv(rﬂlinq so~+ir roreicte nf. -~
procazz performed in the gripding secticr soneicte of
1. Roughk grindinzs.
2.Semi-firich grindirg.
3. Super~finick ir a lapping machire
Tke above procecssec were my cuggecstione mzde dyripg a previous vicit. Howaver
K~
management and operatore, 4dacidad 4o ckangz the proceez znd elipinats one
grirding operation Tkis was prover to be 2 wrong decicion and resvlte were
costly to the Caompary due to inferior ceompornente bteing produced,
eisle factor, rathker +han

Lack of experience and knowledge wacs the most recpon
the procees.

The grinding wheel was certainly the wrong specification for tke amount of ctozk
to be removed, ucsing a GC180L7V22 grinding wheel for one grirnding operatinn. The
specification GCI20L7V22 {e to be utilized for excessive stock removal.

The grinding wheel wae also improperly balanced.

Their process ca:sed them m*ny problems:-

1. Inzconsictency of required diameter corntrol.

2. Inconsistency of required surface finick.

3.Result - bad grinding for the following operation, super-firnich




Qur pext cton was ta chow *rew tha rromar rrocass of %3lzancire = grirding wheoal
T he rroper process of belancing = grinding wheall
‘Wron 2 rew whogl ic hairy revlzczd D
1 ig Yeing reglzied
Pemove the 2ountarweizhte frox the flange
Remcye the £ onlyY from the huk

]

L]} ’
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.Remount the flarge onto the hub,
.Truing of the grirdirg whee!.
spount wheel and hub as 2 urit.
lace balancinz arbar ipto heb.
lance the grirding wheel (witk 2 coupterweighte D
lemount wheel 2nd kvl ecnte spirdle
0.Dreceing of the griniirg wha
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It waz imposcible for ue teo gae any regvlte con thiz wigit duve to +to lack of
time, bt we would be reterning on Octoher 44% 1080 for further zscictarnce

Wrer we raturraed 4z the Compane. wo wanted to ez2 ko vesultc of owr Sertewhar
vicit, ) '

To our suprice, we wers t2l!d, the chor foreman ¥r. Cho w2z no longer with +he
Cowpary, Aue tg rercona! znd family reacon: ard commitmente Mr. Cho waz one of
the original workere and had tke mog*t knowledze in crirdine. Thie w2e 3 7rest
loes for the Compary

He wac replaced bv ¥r Jee 2c the cenpterlesz grirdipe department foramsrn WNr,
Jee has only beer withk *the Company for thirdoen montke, tharefore limiting hic
grinding knowledge 2nd evrericence.

Tke reculte of the grindiecg of guide prles con the mackire on whickh we lad
assisted them was good, however the partc failed tc pass incpection after cuper-
finishing due to an inferior csurface finich.

Our mnext step was to work withk the {nspection derartment, for 1in-process
inepection. [ chose or2 of the incspection girls, a Mice Kim, and proceeded to
give ber instructions and a procecs. Her dutiec were as followe:-
1. Inspect the guide poles from each machire,
a> One micrometer to be utilized by Yotk the inspector and the machine
operatcr, thics would eliminate variable readinges that they were getting frenm
different micrometers




YaFall
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diamate ins
2 Dasle Ion i tn ke ~armiessd for eizez and gurfaze finish on wvarious
:peratio;& The completion of log sheate world chow variations or congictanzy
ip eizec and curface firish.
2 An fdentification card to be placed on the rieces in each hacked Tha rurpose
ic to sort out the variation of sizes for tle following cperation.
4. For the guids polec, three different cperations:-
a) Pough grizdirg.
Wy Semi-finich grinding.
¢) Super-firich lappinz machirne.
Ve met with the Precident Mr. Wiw on 2 d2ily bzeic %o give 2n uvpdate repcrt of
ey gotivitisc, He was wall awars of the vroblens which we were havire

At +hic woirt 1 sonzidered {t irn ¢ 2 Y g
on Grindivg theory ~rinziple arnd amrlizatinng

Cap aprperdiy fl+ewms are nomerazted 3z follows )

T Vi;el galeztis

%a. Treouhlp chantipzy guide-lernterless grirding

2% Comtimuation i )

3. Storage cafety.

4. PRalanzirng grirdirng wheel

Sa. Baw cerntorlecs 2rindine worke.

&% Continuation. )

S-. ripdipe fluide znd 2devantagac of centerless zrirdine
&, PBlade s;Ie:ticn B ) )
7a. Fluid flow.

7h. The pazic functicne of grinding fluids

8a. Setting tie work tladec

8k. Continuation

¢z. Truirg arzd dressinrs wheels

oh Continuation.

10. Aligning the work grides

11a.Truing angle cetting.

11k, Truing angle ani feed ratec

A question and ancwer pericd was held after the cerminpa
very educational and gave 2 -deeper krowledge wkick woyld aczic
future problens.

At one point durirg the seminar I wrote or the blackboard: -

"WEERE THERE IS A VILL - THEPE IS A VAY"
"POSITIVE THINKING"
Thece statements were tranclated by my liafcon officer Fr. lee. He alze
exlpained to them they would learn *o resclve their problere. In many <= 2
process of {llumination would give then the final anewer €o lopg as rrofer
recoras were maintained.




Tr the final few days we *ried to ipplement the educaticn aud instructiozs glven
tn them It is nat . lways easy for cne %o changs to new spplicaticne ard ideas
but 1 found threm willing and easar to try.

Ve cet up 2 rew inspection area for Miec ¥im 4o h2ge havcalf adiaczert to the
grirding mackinec ard tke super—finichirg machirnes. Thkic -ompriced arn ingpecticen
bench with Ler inspectior equipmezt, ircludirg an »ir gage.

Ve later noticed the air gage nreeded mainterarce work itcelf. Ve cbtairad 2z
electronic gage fror the Kimpo plant, thie arrived pn tlre lact day of cur visit,
It proved to be quite helpful and chowed that we had yet another preblem. The

super-finish lapping ma:hipes were not set prezerly and lack of stock ramoral
wac 2 maior cauvse for final finick operation. Varicus ctones were ckhanged and
pressure to *the machire, aleng with an 0il mivtuyre ckarge. Last minute
incpection was done prior to our leavirpg the Conpary and the results were good.

vring our last peeting witk President Mr. Kip, hLe tcld us kow pleased he was
nrd as 2 reeult of thic reper® ke h_s requested through . X.D P ard S X.I.P.C.

rther azcictance

- W
b}
?ﬂ

frinding comprices approzimately 75% (ceveptv-five per cant) of his work 1oad,
-’ - ’ -
thorefore 3+ iz immerative for all kie empleoyees to be lknowledsezble ir
E
grinding.
¥r g
-t

Mr Lee. ¥.D. Tke 1 for S.M.1.P.C haz *ezn a grea*t asce’ *c Buram

b
Engineering, S ¥.I1.P.
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Puecar, Korea.

r :~ My Un, Do-Hyvrn

Mar=»~er Techrical Departte:t-- M- Troai, Sung-Tas
o Troi, Sung-Tas
Se:tion Chrief, Prodvctiorn Nepartmert 2:- Mr Ty, Tazx-Fok

Ship Heung is a company that I visited in Marck 1088, 3t wkick *ime ] gave them
technical assistance with their grindirg problems, preocess and avtomation

Mr. Les and I retyrned to the compary for further assistance, duve t2 tke
replacement of mapagers as well as *o vpgrade  tke tecknical knowledze of
grinding, it's process ard automatien. 1 4id kowever meet witk cpme of the

personnel ths® I hzd met previcusly

Turing *he meatipg whick to2k plaze on our sryivzl, I zzked Mr Thol &2 glive w2
a ligt of the prohleme where we covld 2esigh flew
Hic yenavoe+ w3as as follovs--
1.Eguipment Tortrel fraintenance?
2 Surfare c-vatokez (Produit-- shork akseorker for +hs Tezsiva wakislan 0f Ford
¥aknr Co.d
Operaticrn:- canterleszc grinding.
Tyoe nf zcratcraes ~ 2% Sniral nmarks
- & hinind
b Longitude secratches
2 raolant Aicsrlaratiorn dering +he conterlecs srivdins of shafte 28%er nlating
-t ~ - = SeeSie S se e Py
(] re vahnace chauld ned av~npd RPwma-w E, fidrich Proczcort it wr BRmoar
.Surface rouvghrnacg chould not evcesd Fma s firizh  Preczernt flrnich w2z Pman
.69,
£ Out of roundress of Pictor Pode, part %o  AP010-40222, diazetsr 18mz (Drawing

<€
part of the apperdix, listed ac ites Na.17).

After we received the liet we toured tkeir grinding department in orcer to
uncover any of the problems whick they had giver us.

n
Ih g
ty
»
-+
€
R
*q
t

Ve met with tke grinding department supervisor and some of the worker
present during my previous visit.

In recponse to the problem areas, that were encountered during the touvr of thelr
facility.
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2.The se<ond prokle=m ic
properly maintaired arnd various
Preblen Bo. 2 and protlem No. 5 eon curface scorat
These problems conl
such as;
a)Spiral scratches or chatter marks: thece proktleme were poirie
cperator and management and were explaired on kow toc rectify thee
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P loprgitude scratches was alco ewplaired, kow *e rectify and chown ir the
apperdix iter No. 2a urnder Vark Poct Rlado, !
384 . Thece prodlems were part cof the co3me
operatiorn, whick wag licted wunder cec

roughnecs

Time 3t the (Lompany did not permit me
tkat were reedel 4o got zary reculit:z Eowov
different tecte, cv:lk 2e aguire othar
cocolant plsye a major role dip tre ¢
aprlicaticnz covld very well enter intc th

Jn
9
)
n
iy
Vs
L]

ive,

3 %
Durire my

¥ +
spetificat
would give

|3 4
rougk gri
cnntrolling e =
The came croeciflza*+ion whoel wac Yeing otilized for a1l 4lree o erztions
Firz¢ rovgh grinding, gerzcrnd mi-finict and +the *tivd oreratior, curper
‘lnick 311 ir -~ ntorlioce orinAdd,
fipick, 211 {rn centerlezg grindi:
I pointed out 4o them the pecezgity of vzing different soezification:

chleme +they had incurrel. Ve

Ve cpoke very little of avtomation, due to the pred
did however epeak on automatic feed rcllere on a differer*t product ir znotk
department. This would enkance to +he already automatic roller fee? L
presently have.

The duration for tecknical aszceictance waz rather minigal, we
it would be advantageouc, to give tkem further educaticn on grinding tlreory,
principle and application.




cepipnar was givern on the

A - b
A qrec*ion and answer period was ales prowvidsd at tha enc o2

nI riad rd of +tke cominar
our techzizal and
Bs of tris remort, thke Shin Mevrg Company ie reguesting further asscsistarce in
grieding and avtomsticr tkreough S.®.I.P €. ard the U.X.D. P office.
It is alwayc very rewarding arpd a pleasvre ip givieg tocknical acssigtance 4o
people and companies who are so ezger in ferthering treir browledze and pocitieon

in the market world.
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Ve diccusced with them, of my schedvle whichk would be for only two ()

Septe

Ve began discussinz a protlem with one cof their majer prod:

-11 -

jent:- ¥r. ¥im Sarz-¥ya.

g
2l Affaire Manager:- Mr. Chei, T R
~ticn Manager:- ¥r. Choi, Eyun-Fe

_P.C. Liaicon Officer:- Mr.Lee, Ki-Pon.

our arrival at the company, Fr. Lee ard I met with the akhove named

ers.

mber 26th and September 20th.

~ts, thke maipchaft
for sewing mackines, part No. B23-0005, thic particrlar drawing belonges

:
(Said 4drawipg was giver to me for the purpoze of
. -
1

teo

Daewno Heavy Industries Litd 3.3

ctudying the product 2c well ac to be vsed 2z an incert in py report.}

Skin 8h Co ie a vendor for pther major papvfacturers guck as, Hankek, Myong

Svag and other <ormpanies

Thke product variec clightly from ore ocompany +n tke otkere, but bacizally are

all cimilar

The greatest problen accordipg to thex, was out of rouvndnese duripng the

centerlecs zrinding operation. Ir ipepecticn the parte zrould kave read 41000

me ir tolerance but a-z+uallv reading withip 4/100mm out of roundnecs

After evamining the par told them thare cculd Ye many rezeons whizk covld

cange the oyt of reowniness Tke part itself Raz ipterrurted cuite, flzt rilled

areac zrd nil holse. Bleon manv cavces ccouwld arise from *ke grinding creratls

The following are cauvses for out of roundress -

1. voeccive ovalization of the piecec tefore grinding.

2. Evcecsive gripdirg ‘infeedd

3. Incorrect position of the tlade (euprort)

4. Grinding wheel too hard

s Irregular or ineufficiernt supprly of coolarnt.

6. Avic of the work located +oz high (therefore inzvffirient preszcure 2nd
irregvlar drive.)

7. Avic of the pieze tno low and too close o the centerlire of the wheele

8. it's

9.
10.

Due to all of these reacons, | therefore suugested that {t would be necees
oc

Irregular movements due either to the conditior cf tke wheel, or *c
drive mechaniem.

Defective -pindle ( especially play.)

Feed wheel out of truth.

-
for me to observe the operatior in order to determire the causes througk rr

of el

imination.
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* weg st tric ¢timo  we ware tcld th:
~

M 4
our ¢

1 Vh'a"‘ r_knvr\ 14
...... ! repair ko Trov
3nd inctalled rricr *2 our mext vicit o

Vo had = tour of the facility arnd

questior, which ic the larger of tre s

The grirderc, fro= my experieace, 2are ke rew apd mcder:

tecknology. No maruale were previcded with the ma~kipes when they ware purchaced

as used equipment.

As I evamined the grirder, even withkawt a wotor, 1 feund manv pretler arezs:-

1. The grirding wheel, improperly balarced.

2. The support blade was too wide for the partls beirg ground, ceusiny the
pieces to ride too high on thke blade cazsing the carbide tip te chip.

3. The center bkeigh* was too low azd too close to tke centerline cf the
wheels.

4. Feed angle of %he regulatipg wheel was set at 0.5 decreac bvt thke dreczing
angle waz vzknown, dve to the absence of dagree indi-

uwite 214 ard lack of

Ve pro-eeded tc izstruvst ther how to restify their pravle=ms
1 Balancing of the grinding wheel irn the following manner
a) Pepove counterveighte freoz the flange
®y  Pepove flance fonlyd from the buh
£  Peplace the grirdirg wkeel
4  Pe-mount the fleanze onto hud
ey Truipz of *ke gri;dizg wheel
£y Dicmount wheel and kot xs 3 vnit
g> Place halanciry artor izt keb 3nd eonic ¥alancize stznd
3V Palance the grindirg wheel (witk 2 counterwsichkic °
iV Pz-mount wheel and Rut (balancedd
§3  Dreze tke grirdirg wkeel for operation.
See stta-ted picéure 42 and 4% 2f the appendix
2 The tri-brace of the nrodict ic 14.72mm diameter 2rd the thicknecs nf the
blade w2g 3;;!::1:3!&1} 13z

€ o= ? oz
6 -7 mm 4 pm
7-9 mnm S mm
9 - 11 m 7 p=
11- 12 mm e m=
13- 16 mm 1lmm
16mn and over 17mm
3. Their actusl centerbeight waz %too low at 248 Tazm, 1% ghowld be increazed to
257.5mm.
4 Vher I return on Friday, I would assie* and instruct them to attair proper

alignment.




*e ke

cpipdle head an

of 2ight weve of the c3me lerng was

bei:g“cavsed to the grinder 5&

(tadly worr: besrirge.’ Alen the in
pachire apd it contribuyted to t kre2

areas caucing vibration, it {e e !
uggected to *lor to have the lis

tY:2 thke machirpe ate

They acked that [ assicst ther in gettips the preoper dressing angle on *he
e

regulatiprs wheel. Ve ctarted by usirg an indicater It was a mzt that we cet
*he wheel at 0 degree angle on the drecesirg unit. Firct we had to set tks form
vnit attackment to 0 degrees ther set the dreeccirg angle to ¢ da2grees. Once thic
was completed them we would be able to 3ttach dagree indicatore ##c the michipe
and get the proper dreesipns argle - but fortkrer oroblems, ciple ko rezvlating
whool motor bad teariny probleme, we could not 3t+3irn rrorver drescise PP W | to
~ovnter *he oraobler we had to drece the wheel 3+ eviremcly clow feed and that
meant extencive wajct 2f time, Yut it wasz +the eonly way to properly dreez the
wheel wvnlese they couvld have the motor rernajred firet. Since thig could not be
done ip 37 expeditioug manner, we delided %o go %o the Precidente office and
digcuce their oratlens 24 lerngtk. N

Mr. Choi the Freod.ction Mamager *old me of arncther problzn witkh the pripder. The
machine beirg cld in zge 2nd technolezy, Lt was immocsibls to cot the dreceing
foed angle over Lne (1) dezree, due to thz mezofacterere dezisrn I zuggected to
¥r. Chpi that ke could oh t er dreceing argle br making = cut-out

+
above the ragvlating whea! %

- . -

Ir the aprendiy ave crecifize cf our dic:vesionz as follows:-
1 Vheel gelectieon

2a. Trecutle chooting guide.

2b. Trouble chocting guide

3. Storage catety.

4a. Palance grinding wheel

S5a. How centerlecs grinding worke.

5b. Cortinued.

Sc. Grinding fluids an?d advantages cf centerles
6. Blade selection.

7a. Fluid flow.

7b. The basic furction of grinding fluid~.

8. Setting the work blade.

9a. Tru.mng, drescing wheele.

9b. Balancing.

10 Aligning the work guideg

(D}
o
‘4
[Ty
| 24
[
a
13
™
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11a. Troing fead wheo!l
-t
11h  Trying (anvie feed rate
-t =
11z Calzsylatipg tryuieg argle
118, Continved 111~ and 114 if appropriate to the machipse
' The officers ard perscanel of Ship Ak C2 ekowved enthugiasz, contorn and ’
dotermiration in acteiving = gquality product.
They were very pleased witk cur acsicsisnce and exrrecced thair feelipg 2rd 2leo
a<ked if I could return to treir factory.
Ve acknowledged by sayirg that we would be eager o giva them further ascic*ance

Wl
w
i1
(é
-+
e
2]
5]

ir grirdirg as well ac irtroduc

Viek T Y. I.D O 3nd

S X I P.C.'c amcsictarce 1 aw auitse confidert +hat <hisz
coxpany could do well wit

t their product.
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Mi~ror Precicion Co , Lt3. 1e a manufacturer of quick change

> f 3
mold arnd trim/fore die set. Furrichirng rroducts tc-accal and overseas comnanies
cuck 2c Apam, Samcung Electrernice, Motorcla Forea feor domestic and Taparece mz1d
mapufacturers, Mctorola in tke Philippires, Hong ¥ong ard the U.S.A for
exporis.

The purpose for =y vicit was to give thex ascictance 1in their grirndirg
departwment, to be*ter their quality and Froduction.

Oaxce we toured their manufacturing plant, I obeerved the grinding on difforent
machires

My firet phservation was on = VWeodir ¢

knockout pins. The orerstion wa: outer

tlock rot;ry tyne holder Buary disme

cepterlire of the work. The prohler v

ground diameter to the dlameter rairg

Firet I ipspected the mackine z2nd f

head To resolve the rroblen, the gri

damnrztrated the proper menrer iz bals

{wher 3 rew WEeel.is.bei:g renlzred )

1. Romowe the ~ounterweights from th

2 Pomnve the fisrge from +he it

2. Feplace tre grinding whesl

4. Pe pount the ?!ange antc kvt

5. Truirg of *he gripdicg wheel cuter Zdizmater ard botk sidec of the wheel
é Diemount wheel =2nd bol a2z a unit

? Plsce balanting arbor into hub

8. Balance the grfnding whoal (wit)k 2 couvnterweightc.)

o Remourt wheel and hub onte spirndle

10. Dreceing of *ke grinding wheel for operaticrt.

Once this was completed, +he operator re-ground the part +hat chowed 016" out
of rourdnecs. Resultz, .0NN3" - .0004" also still out of rourd. Ther 1 wac chown
the loose play ir the koldirg fixture.

¥y recommendation to the Precident was a 5¢ chank rotary holder. Thic werld

replace their holder with excessive play and it would eliminate the long process

of setting up for various diameters. Rezelve, tlet ality and more
-4

production. See apyendix (lfericed literature on tool k-’




The chon forom:=n gave o5 a lict of wroblows ir ftre grizding dapgrézent--

1 The horizeonta2l plane o £1lat grovnd pardsz on 3 maznetic chock
Pecaolve:
Vhotkar +ke narte were out of flstrasc tafors or after the ~rindin-
operatiom The $ollowizg skatsh show tre method uced 4o reitify tha

+
- -
\ ;
proxlem o a2 evrface grindir

L [») ~ GEICIINIEY N L ‘ [F-==="== 'm
P FYEN Y N FY €Y ,\ NEEARANNAl| ‘

\':.l L B S LA BB 1 TR

\;» .

NEGE T A Lo 2 N AN B I 4 W PF fa/N T Yo bt 0 Lol TN B N
SEETCE No 1 SYBTCH No. 2

Sketcr Mo 1 shows revnd ¢ rably ecg cteel dus to tFh
magnetic chucke v Tre piﬁ; are ;__iti-ésd on the nrnerative flow of
electricity or meenetier cof the clock¥ eliminatin~ any current flow
contzst Plarce the oot of plane partz onto the pirng, 2ffiv erpoort puides
tigh*ly around the part, leawiny no crace Yetween +he part and the euvides
or chipe. *he par® will not pove while teirs gromd. The ourrent o the
magnetic check de then a7rlied  Afizr properly crindipgy +le pardt f£lat on
one cide the horizontal plare on the grouzd part will ke trve. The purpoce
of tke pirc ic *o step tle magredtierm of +he ckeslk *o dra2y the Tart Onca
thig hac been comoleted + e ornaratcr c3zv tka orivd the conpnozite zide
fchown in sketor Eo 2 ) Aga2in Errperlv grind tha ceczrd zide wakiv~ the
korizontal plane on botk gidec runm 4rvs,

2. Surface goratchac on £lz% piaces grosznd on the zurfszcs grindar
Resolve: - ] ) )
The surface cira%chesz wive rozslved and surlaired +hrv +ke zeminar

3 Vikration from the machine diring the grizding onsrstion
Resplve: -
Thre the bzlancing of +he grindire vieel! 2rd ourlzired in the comivar znd 2

4
attachment at a 45 degree angle, fazten the work plece on o i+ ther dres

the 180mm diameter wheel 2alec at a 45 degree angle Thie cotting will
enatle tkem %o grind *he part witk preoper surfsce feet per mirvte, (PPN
with a softer grade of wheel, frem a "J° decignation to an "H" Aleo
coolant should be vsed during the grirding, toc maintain preper g¢orface

finish and dimenzional arczuracy.

Several other probl. s were given
will be able %2 resnlve them ¢




Tha cominy» whick waz theld i Piphlis=d az t el ovdoy
at¥icne: - )
) Whae! markircs znd solocticone
a & F Rla ;i:
1

O B ) e e i)

Norteon Cozpany: - rdins
¥ortep: - raizives and gripdiry whasls
Norten: - n led ~ontour wond canding.
Societyw of Marnfactorin ireor (SN -

Mo B ]
w
"y
L]
"
(L}

Awrgv.ve Damsd ~ rra={ictnmn
ASMIAL ! =227 FTelislla
c-.v‘s.-; rrivAinae
eVrisdie TiLomill
Yoress *nn?
2Tz L.
Timaacimral [nalite Zarsval Trimor
SamenelTal 3. ST TO =24
CrrYzevd= wrla inp
rvaer—-—fomnd seivdivns

Nuring wmy <+ ay 3+ +Ve v"—.mﬂ;-\v T Vana ff\nv A +he ynmr¥eoerc wil 14vro 37 carar *n

During mv 2%: b the Jamemzny Tokave fourd dhe worrere willing endoe27ar U0

learr Trey zhowed gand 2¥%itvds, which ic whe 4o mv ectimation tYow wznk in

+he highect percertage fn krowiedse and Iazahility trouskoud ¢ta emall 2nd
. .

Thic Company will certainly make a difference ir % auxlity prode
Korea.

"
[ Lo}
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TAE VIR PRCCISION MOIDS ¥T 70

[}
.
oy

Sepl, Varea

Progident:~¥r Uim Uab-¥Wwnp.

¥anaziny Mrestar:—- Mr. Park Coon-dwan-~
ging anT

Salec Managsr:- Nro Kim  Byupg-Jig
+iop Foreman:- Mr. Myung, Sung-Thuzn.

2
ut varicue departmerts, althow

nte o, doas reed o kave

whizh grue tackeicog!
sovlicaticn Ip m2new Txzes ¥

E f:.nv&ﬁ *re o~ l’ﬁ"}.;'ﬁ

v

awnve +re cocrterwaige
&

flaroz from

DR ET

1230 00 3 DN ;&

-~

question and anzwer period which lazted ¢t erd of tte day
Tte ceminar included the f-llowirs *topice whick are in gectiponz part zf tha

appendir.
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pther grades o
and called an2
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Durk-Soz, a grirding wheel manufacturer, po
Sae young Co. alco a representafl t
brought a sample CBF wkeel. Ve gsve Lir 2

SLEN100OV3 wkick reprecent the grindirg of D2 material, 80/100 sraip eize wiio 2
medivm grade a*t 100 concentraticr with 2mm deptk of cutting graiz iz a yitrificd
hond.

T™he whoelz thould have heen recgived refore my rewt vicit on Fovember 27
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PRODUCTION TPRIAL RUN TOQ STANDARI

' .
Vheel Vhael Stock {Grind i Gripsd |
¥arofacturer ;| Specification Pemcwal o Vet | Drw Bazolts
i !
i
| |
| ;
; !
]
!
; |
i
] .
2 ! !
i i "
: i
: @ i
; !
i
1]
i { ;
. ; :
i 'f
i ?
i
"Surface"
Rougk grinding or excessive stock remcval wheel cspecificaticn VA4RH7V. Hrwerer
should this wheel tave too large a grair size or ckould the grade be teo eofd,

it is reconmended that tkey should change, bu‘t only cne specification at any one

time.

For finish grinding the cpecification should be VASOH7V Same applies tc ztcve
recommendation. CBH wkeele can aleo be recommended for eome applications
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NONG B CO TTH
Nard-Wa Trohnn  ¥ores,

Procidant:- ¥r. ¥im, T2e-Kyung,

SR Directar:- ¥r. Yum, VYoung-Chul.

¥apagins Directar of Engipeering:- Mr Kim, Too-Von
Production ¥3nager:— Mr. Then, Jeong-San

S M. 1.P.C. Liatccr Officer:- ¥r. Yoo, Jeo-Kwon,

1

Tte Pong Be Ce., Ltd. was previou:sly known as Dong Tir Irduztrial Co., Ltd
manusfacturer of autorctive part

"
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My first vicit tc thkis Company was ir 1932, at a different locaticr and
operating on a sxzller scale

Once rirding celticn
nwainly +el accictance
in e b grratihes
=nd - elative tc the
probl f +ro maclirpe
;3959 b

)
o
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having 2 €1
nding wheel.

[

balance the gr

Time 4id not permit ue to give them any further ascistance cn the 18tk D:tcoheor
but would be returning of the 27tk.

Upon our returning to the Comparny our schedule wae to inctruct them teo preo
balance different grinding wkeele, but the process ic similar ir 2
the following manrer; (wken a new wheel ic being revlaced.)
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SKETCH #1 INFEED CENTERLESS GRINDEF

1 REG. WHEEL HOUSINC

A UPPER _SLIDE
- \J

SWIVEL LEVER
LOWER SLIDE

/\/X »

\

SUPPORT FIXTUR




- 25 -

SKETCH $2 THRU-FEED GRINDER

REGULATING WHEEL REG. WHEEL HOUSIN

__—| UPPER_SLIDE

SUPPORT FIXTURE ___ |

2;:;;-———:7\“;4;{§5'L;ownn SLIDE
A\
— e —1/ - —
BASE
| SWIVEL LEVER

_4“__,¢—’”””ﬂ‘

The Dong Bo Company will be moving into a new facility in March of
1990. Once they move, they would like to automate their machines
to increase productivity and reduce manpower.

We discussed the layout which they had made of the new factory and
asked if I had any suggestions. I did suggest the placement of a
few departments for better material flow, also a separation in the
concrete floor to eliminate vibration from one department to
another.

Since each piece of machinery on the layout plan were magnetic, I
was able to position various grinders in the Grinding Department.
This would prepare its location and would enable me to better as-
sist them in automating the machines and reduce manpower.

Prior to leaving, we toured the Screw Machine Department. I was
able to make a few suggestions: one that would eliminate a secon-
dary operation by using a recess tool. I told them that I would
bring one back from the USA on my next visit. It seems that they
do not have such a tool in Korea.

The company was very pleased with my assistance and have requested
thru SMIPC that I return.




VONCHIE IXLUITPIAL MATHIREPRY
Barwnl, EKorea.

On our arrival the following morning we imeediztely went
+he results, bhut duye +o production requiremern®c,

to proceed witk the grirding of parts. They

they knew wha* the probler waz arnd would b

The Director Nr. Um azked
Mr. Chang asciz?ted me
arplication.

Section 1.
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The cuestions ramged from gripdine metkods to grivdirg preblews and fivtures

Grinding of *tkir flat niecec that were clight 1y tent due +o the magnetic otuzke,
o

the problem would return onc2 the parts were groend,
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BATEETIC ZRINIE

This fixture frerm past experience hac been sucessful.
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The Vooshin Company show willingneee to ipprove themeelwes and the ernd
will chow ip their preduct. I find tha® thic Compery Ras s good f
: ¥orean and Internaticnal marke's.
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IV. GENERAL WHEEL SELECTION DATA

There are five basic varisbles in a grinding wheel: (1) abra-
sive type, (2) grain size, (3) grade, (4] structure (grain spac-
W.N(SDWWTMMNBIWWM
be used as a guide in selecting starting specifications.

Facvers

Varisbie

1. Abrasive
Type

Type of
Workpiece

Type of
Workpiece
Material

Stock
Removal

Finished
Require
ment

Form
Holding

Aluminum Oxide type for
steel and steel alloys. Tough
sbrasives for softer materials.
More friable abrasive for hard
and heat sensitive materials.

Silicon carbide type for hard
and brittle materials like ce-
mented carbides, ceramic and
glass. Also, cast iron and non-
ferrous soft_materials like a-
fuminum, brass, plastics,
rubber.

Coarser grain size for soft ma-
terials. Finer grain size for
hard, brittle material.

Coarsest grain size consistent
with finished desired. On very
hard material - coarser grains
will not penetrate and fine
grain size is requived. Majority
of praduction applications are
n 46-120 grain size range.
Fine grain size with light grind-
ing pressures produce best
finish,

Fine grain size holds best
corner radii in infeed grinding,

Annex 1

Facvers
]
3. Grade Type of Hard materials and heat sensi-
(Hardwess) .Workpiece | tive materials require softer
Material grades. Softer materials per
mit harder grades to be used.
Area of As the diameter of the pant
Contact becomes smaller, 5o too is the
mofconuctn&nd.ﬂay-
er grades can be used. Larger
diameter parts require softer
grades.
Ratio: The lower the ratio-the hard-
Whee! 3pced| er the “grinding grade™.
Work Speed
Form Harder grades will hold the
Holding best corner radii in infeed
grinding.
Finish Joo soft 3 grade produces
poor finish.
Grade Majority of production appli-
Range cations call for vitirified bonds
J thr. N: resinoid bonds O
theu T,

4. Stuucture | Typeof Soft and stringy materiaks re-
(Grain Spoc- Vlorlu_‘m q?nnmdupdwm Use
ing) Material higher {more open) structure.
o o Genenally speaking, for best
.12 efficiency, u.e low=st {Mmost

dense] structure consistent
Ares of Use higher structures for large
Contact arkas of contact.
Structure 5-8 most common *~ oroduc-
Range tion work.
S. Bond Type of Vitrified bonded wheels are
Operation best for precision thiu:-feed

and infeed applications,

Resinoid bonds apply for
hesvy stock removal in thru-
feed spplications. Rubber and
resinoid bonds are used for
jow micro-inch finigshes in thru-
feed grinding.




Annex

TROUBLE SHOOTING GUIDE — CENTERLESS GRINDING APPLICATIONS

Probiom

Probable Cause

Things Te Check

Chatter Marks

Machine Vibration

1. Is everything tightened down on setup?

2. Check tilt angle, -swivel angle and “set-over” of diamond on regu-
fating wheel. Also review height of work above center. Do these
have the proper relationship to insure appropriate contact of work,
work rest blade and regulating wheel? Check machine-manufactur-
er's handbook of recommendations for correct set-up.

3. Check work rest blade. Is it rigsd? s it straight and level. Is'it set
too high sbove center? Is the blade angle t00 steep?-is the blade
too thin for the job? s it warped? Does it need regrinding?

4, Can you feel vibration in wheel drive? Are drive beits loose? Are
they a matched set? )

5. Is there slippage or excessive brck-Jash in_the regulating whee!_
drive? o

6. Are truing diamonds dull or lcose in holders?

Grinding Wheel

1. Is wheel grade toc hard? Fine chatter and brighs finish.

2. Is wheel face conditioning 100 fine or 100 slow?

3. Is wheel grade t00 soft? Due to wheel breakdown, the chatter
will be rough and surface finish will be pour.

4. Is the wheel feed too heavy? Recondition wheel-face and take a
lighter cut.

5. Is wheel out-of-balance?

Work

1. Is the work uniform coming to machine? Is it -straight? Is it
excessively out-of-round? ' :

Grinding Wheel

1. Too hard a grade ov too fine 3 grit size. Wheei face is glazed over
and dull..

2. Wheel face is conditioned t0o fine or 100 slow.

Grinding Fluid

1. Insufficient volume or wrong type of fluid.
2. Fluid is dirty or not up to proper concentration.
3. Fluid nozzie not adjusted properly 10 work,

-

1. ;l'oobuvyaeut.

Feed Lines

Grinding Wheel

1. Wludmtrdkvedmuhside.&wmdigsh

" 2, Wheel 270 fine in grain size or too b i a grade?

3. Whes! face is conditioned too fine or too slow?

Work Rest Blade

1. Metal build-up on blade?

2. Sharp corners on blade?

3. Warped blade?

4. Wrong work blisde materis! or design?

Work Guides

1. Not in proper slignment vmh regulating whee!.
2. On bar fixtures - excemive pressuce or misaligwnent of roliers,

Machine

1. Alignment of grinding whee! spindle with regulating whesl spindie,

Reguiating Whee!

1. Speed t00 slow,

Burn

1. May be burn marus. Se Section on bum,
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TROUBLE SHOOTING GUIDE ~ CENTERLESS GRINDING APPLICATIONS {Continued)

Aroblomn Proboble Couse Things Te {heck
Out of Round Machine 1. Stippege or excessive bocklash i regulsting wheei drive.
Work 2. Work rest blede angi2 not strong snough of axcessively wore or
warped..
3. Is work set sbove center and have 3l the set-up adjustments been
properly made?
Grinding Whee! 1. Too hard e gracie - expesvive grinding pressures.
2. Wheel froe is conditioned 100 fing or too slow,
3. Yoo.s0ft 8 grade - excessive whesl bresikdown,
Work 1. Excessivily-out-ot-rounts and insufficient stock to grind.
2. Non-uniform work.
Regulating Whee! 1. Speed 0-sicw.
Fist Spots INTERRUPTION IN
WORK ROTATION
Machine 1. Siippage in reisting wheel orive,
Work Rest Blade 1. Too sharp an angle or improper materisl in biade,
2. Misalighment or 221 100G high,
Work 1. '[oehawvfonmehim.
2. Distorted or cyooked parts.
3. Bgris 20t uniform in digmeter.
Reguisting Whee! -1. Speed t00 siow.
2. tmpseper Sruing - Check tilt angle, swivel sngle snd “set-over™ of
dismond.
3. Glsze on surisre.
4, Improper specificaton - 300 hard.
Randomn CONTAMINATION '
Scratches
in Work
Grinding Fluid ‘Y. Dirt and other foreign msteris! being recirculated.
Grinding Whea!, 1. Loose grain caught betwwen wheel sno work,
2. Losding of whee! with metal.
Regulating Whee! 1. Forsign material imbedded in rubber bond,
Tapar, MISALIGNMENT
Mochine 1. Misslignment of grinding whes! spindie with reguisting whee!
spindle.
Work Guides 1. Misslignment.
Work Rest Bisce 1. Misslignment; wom or not leve!
Grinding Whes! 1. Teved with s taper. Check alignment of grinding whee! truing sfide.
Reguisting Whes! 1. Improper truing. Check tilt angle, swivel angle, and “set-over”

of dismond,




STORAGE SAFETY

Grinding wheels are valuable cutting tools and should be
given the ame care as expensive milling cutters. They can
dest be stored in racks in 3 central storage area or ool crib
and thew supervision shoukl beassigned to an individual who
has been carefully instructed in the care and handling of
wheels.

Actusl storage should be undertaken.following these rules:

2. Most straight wheels six inches in diameter and larger
and tapered wheels are best supported an edge in racks,
Storage racks should be made to provide two-point cradle
support for-the wheel to prevent rolfing  Install partitions
10 prevent the wneels from tipping over,

b. Wheels fess than six inches in diameter, flaring cups and
dish wheels are best storec flat with 2 cushioning material
{such as cbrrugated paperboard) between them.

c. Thn organi. ponded wheeks such as cut-off wheels
should oe laid fiat on a horizontal surface. A heavy steel
plate makes_2_good founaation for stacking Locate the
wheels away from excessive heat tu prevent warpage.

d. Very large wheels can be stored in their original con-
winers.

e. Small wheels are bes: stored in bins or drawers as their
sizes make normal rack storage Gifiacult.

f. Large flaring cup wheels can be placed fiat on a sturdy
horizonzal sheli — aliern2ting their position so they will be
ssacked base againgt base and face against face,

0. Cylinder wheels and large, straight cup wheels may be
Stacked on the flat side with a cushioning material between
them. They mzy also be stored in racks similsr 1o those
used for large straight wheels,

h. Wheels with tapered sides are best storedon edge. If
stored. flat, they should not be stacked more than a-few high.

Typical wheel storage arrangement.
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- MACHINE SAFETY

STORAGE — on jobs where wheels are frequently changed
for use with different types of work peeces, ii s advisable to
install a rack at the machine 1o facilitate storage problems.
When 3 wheel is removed from 2 machine, immediate azten-
tion should be given 10 returning it to the storage vack or 1o
the 10l crid.

Avoird stacking wheels on the fioor in the shop where they
can come in contact with oil or be struck by passing vehicles.

MOUNTING WHEEL - prior 10 mounting, every wheel
should be visuilly inspected. An operator shouki ook for 3
loose or shifted bushing, particularly in a3 wheel that has.
been rebushed or remounted. Aiso, see that the bushing
does not extend beyond the sides of the wheel.

Most wheels such as straight wheels sre mounted between
flanges which are relieved in the Ttenter to assure the: the
bearing surface will be on the outer unvelieved area of the
flange.

Notable exceptions include nut inserted portable cup wheels
which should be mounted on a fiat unrefieved back flange
{to svoid pulling nut out of wheel).

Raised hub disc wheels are moumted in 3 special adaptor.
When mounting between flanges, the inner and outer flanges
should be exactly the same diameter and should run per-

fectly true. They should not be less than one-third the
diameter of the wheel.

For more detiled information on flanges, refer to the
American Standard Safety Code B7.1, Section 5.

BLOTTERS

Blotters or flange facing of compressible materis! should
cover the entire contact area of wheel flanges.

Annex
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Oraw a tine horizontally through the axis on the mount or
the 'wheel. lmtﬂwﬁ_noweid\tspia.ﬁngdunnmmd
distance from and anove the horizontil fine, Repes: the
test for balasce again, rechecking the whee!’s heavy paint.
lf‘ct-shouldaga&nbeﬂhoﬁg’mlwk.mﬂ\em
w&@bdmmwmetsp.leditbtm
site the original mark, move the weights further pa
toward the horizontal axis line,

BALANCE WEIGHTS
5 TRIAL POSITION

7 MOKIZONTAL MARKs

WHEEL oy <
“SEATY™ MaRK

At some point between the top and horizontal line, the
proper baiance should be located. If this is not the case,
it 1s ar indication that the wheel is too far out-of-balance
for normal corrective measures and third or fourth balance
weights should be applied.

Automatic Balancing ~ Some machines-are equipped with
automatic balancing which permits dynamic-halancing on
the spindle without the need for removing the wheels
from the machine. Also, there are other tvpes of dynamic
balancing equipment wiiich record imbalance while the
wheel is mounted -on the machine spindle. Salance weights
on the wheel mount can then be.adjusted to bring the
wheel into proper balance,

Annex 4




How centerless
grinding works

The grinding wheel (A)
normally rotates at 6500 sur-
face feet per minute (s.f.p.m.),
however, some wheels can be
used at speeds from 6,000 to
12,000 (s.f.p.m.). The feed
wheel (B) turns in the same
direction, but at a greatly
reduced rate—36 to 500
s.f.p.m. The workpiece (C)
rides free between the two
wheels, and therefore rotates
in the opposite direction. Cut-
ting pressure developed by the
grinding wheel forces the
workpiece downwaid, but it is
held in place by the work
support blade (D), and
against the feed wheel.

Feed wheels are most often
rubber-bond ahrasive wheels,
made for frictional character-
istics. These wheels deter-
mine the constant rate at
which the workpiece revolves,
with the peripheral speed of
the workpiece being equal to
the peripheral speed of the
feed wheel (Fig. 1).

Achieving accurate work-
piece roundness. In center-
less grinding, the position of
the workpiece is governed by
the position of the work blade.
If the blade is flat-topped, and
set so that the centerline of the

Figure 2. Problems caused by centerless
grinding with flat-top blade and wheels
on common center.

A B8

Trilobular workpieece cross-section.

workpiece is in the same plane
as the centers of the grinding
and feed wheels, a constant
diameter cross-section will be
ground, but it will not neces-
sarily be cylindrical. Here’s
whv. Any high spot sn the
surtace of the workpiece, 1as it
comes into contact with the
feed wheel, will cause the
workpiece to be pushed to-
ward the grinding wheel, thus
grinding a low spot on the
opposite side. Figure 2 shows
this happening.

Aunex 5A



With a common centerline
on work and both wheels, this
error is accentuated with
every revolution of the work-
piece, until, in extreme cases,
a trilobular workpiece cross-
section results. It has a con-
stant diameter, but it’s not
round.

Grinding Wheel

Angular Top
Work Support Blade

Fizure 3. Proper set-up of centerless
grinding with angular-topped biade,
work above center of wheels.

This problem is corrected
by making two changes. First,
the work blade is raised, to
make the centerline of the
wrrkpiece higher than the
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Annex 53
common centerlines of the
grinding wheel and feed
wheel. Now, when a high spot
on the workpiece contacts the
ieed wheel, the corresnending
low spot ground will not be
directly opposite. The top
illustration in Figure 3 shows
this. Instead of making the
error greater with each revolu-
tion, it will be progressively
diminished, and roundness
will be quickly achieved. The
other change involves making
the top of the work blade angu-
lar, instead of flat-topped.
Look at the second illustration
in Figure 2. The wheel sur-
faces plus the flat-topped
blade make 3 sides of a square
(A—A, B—B, C-C), which
accounts for the resulting
triangular cross-section.
Raising the work blade, and
making the top of the blade
angular, changes the shape of
the space occupied by the
workpiece, effectively damp-
ing out the effects of high-spot

-errors. These changes are

diagrammed in the second
iliustration in Figure 3.

Generally speaking, the
higher the work is raised
above the wheel centerline,
the quicker a cylindrical shape
will be obtained. Roundness
will also be achieved faster
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when the workpiece rotates at
a relatively fast speed. How-
ever, if raised too high, chatter
on the workpiece can occur.
Grinding fluids

In centerless grinding,
fluids play an important role
in producing acceptable parts.
In addition to the normal func-
tions of keeping the tempera-
ture of the workpiece steady
and washing away chips,
fluids perform some special
functions. These include keep-
ing the work blade and guide
clean and well lubnicated as
well as keeping the workpiece
free of rust and stains.

Advantages of
centerless grinding

The development of center-
less grinding machines has
made it possible to efficiently
and economically grind all
types of workpieces to a high
degree of accuracy, at high
volume production rates.
Some of the major advantages
of centerless grinding are:

« ]t is an almost continuous
process, since very-little
time is required to put work-
pieces into grinding position
in the machine, once it has
been set un. No chucking is
required.

Annex 5C

+ Workpieces are rigidly sup-
ported under the entire
length of the grinding cut.
This means that heavier
cuts can be made without
concern for distortion from
wheel pressure.

» There is no end pressure
from centers created on the
workpiece during grinding.
This makes it poss:ble to
grind long, brittle or easily
distorted parts on centerless
grinders.

» Because the workpiece

floats through the grinding
eperation and is self-
centered, less stock is
usually removed to achieve
the desired finished diam-
eter. This represents savings
in time, material, grinding
wheel wear and power.

« Material removal takes
place on the diameter of the
workpiece instead of the
radius. Thus, the effects of
errors in set-up or wheel
wear are cut in half. Center-
less grinding makes possible
very accurate control of size
and surface finish in the

“workpiece.

e Once the machine has been
properly set up, operation is
not 2 highly skiiled job arnd
machine maintenance
requirements are minimal.
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Whee!

. g

Figure 18, Work support blade.

Top angle(s in Fig. 10) of
the blade is also important, to
maintain the optimum pres-
sure during grinding. The
pressure of the work on the
blade resuits from the weight
of the workpiece and the work-
ing pressure of ihe grinding
wheel. This pressure pushes
the work against the feed

Annex 6
blade with a 30° top angle will
be satisfactory. However, if
the application calls for broad-
faced grinding wheels, cor-
respondingly long work blades
will be needed. Because long,
narrow blades tend to deflect
easily, they cannot hold the
work steady, and may cause
chatter marks on the
workpiece.

It has been found that reduc-
ing the top angle on long
blades produces the effect of
added strength, and effec-
tively eliminates chatter. In
cases such as this, the top
angle is usually 20° or 25°

The top angle of the work
blade should also be reduced
when grinding large-diameter
workpieces, to offset the
heavier pressure of the iarger
part. The ideal top angle will
assure cylindrical workpieces,

wheel, and increasezasthetop  without chatter-causing
angle of the blade getssteeper.  deflections.
Diameter of the work Thickness of the blade
{mm/in.) {(mm/in.)
6 / % " 3 / %n
6-7 / %he'’ 4/ %e'
7_9 / %N 5 / 1/4!1
9-11/ %" 7/ %6’
11-13/ %" 9/3%"
13-16 / %"’ 11/ %"
16 and over / %'’ and up 14 / %e'’




To obtain minimal out-of-
round conditions it is essential
that the feed wheel be applied
uniformly all along the gener-
ating line of the grinding
wheel. In order to obtain this
result, the axes of the two
wheels must be located in
two vertical planes that are
perfectly parallel.

Aligning only the feed

Improper fluid flow
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wheel without simultaneously
aligning the guides would be
insufficient, and the ability

to hold the out-of-round toler-
ance would be lost. This is
why on certain machines the
guides are fixed on the feed
wheel carriage and the whole
assembly pivots, allowing the
correct contact between work
and grinding wheel.

Figure 16A. Proper fluid flow is obtuined whes scraper is against the whecl, this
breaks up peripheral airstream .o fluid can maintain s steady flow between work
piece and grinding wheel.




Coolants

Coolants used for centerless
grinding are rust inhibitors,
detergent types, water-soluble
oils, or straight oils. Water
soluble oils are the most pop-
ular because they cover a
broad variety of applications
and lubricate the top of the
work rest blade. Dilution
should be as recommended by
the manufacturer. By expen-
ence, a good proportion is 20
parts water to 1 part of oil for
general use. Special formula-
tions are available for grinding
soft materials, such as
aluminum.

It pays to keep a record of
the exact coolant mixture
used for each job. Sometimes

it is necessary, or at least
desirable, to change the type

of coolant whenever one type
of grinding wheel or matenal
is changed for another type.

The basic functions of grind-
ing fluids are:

1. To prevent distortion or
metallurgical damage to the
part by holding the temper-
ature steady. In order to main-
tain a uniform temperature,
aheavy flow of fluid is needed.
2. Act as a lubricator, reduc-
ing the friction between the
wheel and the workpiece.

3. To wash away chips of
metal and abrasive particles
which would otherwise mar
the workpiece surface and
load the grinding wheel face.
4. To keep the work blade
and guides clean and well
lubricated.

Figure 17. Coolunt provides lubrication, cleaning and couling action.
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piece diameter. This rule
applies to work up to about
1’ diameter. For large:
workpieces, the distance

H usually does not

exc d¥’.

 \YH

Order of Tightening  Ocder of Tightening

1-2-3-4-5-6 1-2-3-4-5-6-7-8
Figure 16B. Sequence of tighteniag screws

oa multiple screw flanges.

1. Setting the work blade
Fig. 18 shows the relative
positions of the grinding
wheel, feed wheel, vork
support blade and work-
piece. The height of the
work blade should be
adjusted so that the dis-
tance H above the center
line of the grinding and
regulating wheels is
roughly one-half the work-

Figure 18. Relative pesitions of wheels
and work blade for average throughfeed
grinding jobs. A —distance [rom lower
slide to cenler line of wheels. Refer te
the machine operator’s manual for “A™
dimeasion. B —distance (rem top of
work rest (o ceaterline of wheels.
C—distance [rom lower slide (o center
of work. 1) —~distance of werk center
above (somelimes below) center line
of whecls.

Paxition of werk rest is sct so grindingeg
is done sbhove cenler line af grinding and
feed wheels.

Setting the work too high
above the center line of the
wheels may cause chatter and
bouncing. The wheels would
have a tendency to squeeze the
work upward and out of con-
tact with the work blade, per-
haps many times a second.
Hence, the presence of chatter
marks can be an indication that
the work is set too high.

Setting the work too low
must also be guarded against
as this can cause it to come
out of round (See page 4).

A good method for check-
ing roundness of centerless




Weork hlade being set in work rest.

ground work is with a “V"”
block and dial indicator.
Generally the higher above
the center line of the wheels
the work is placed, the
faster the rounding up action
will be.
Long work with slight bends
or kinks, such as long steel
bars or tubes, is sometimes

Adjusting the till of the feed wheel head.
Rate of the throughlced is a funclion of
the workpicce feed wheel head tilt.

purposely ground slightly
below the center line of the
wheels. While contrary to the
usual practice, this setup can
prevent whipping or chatter-
ing which might result where
the kinks or bends have not
been entirely removed in the
straightening operation.

The wheels tend to hold the
bar firmly down on the blade.
1t is very important, however,
that long bars be straightened
before being fed through the
centerless grinder.

2. Positioning the work on
the blade
The work should contact
the work support blade
approximately % of the
way up the beveled face. On
one popular make machine,
this adjustment is made by
first loosening the upper
slide clamp and tightening
the lower slide clamp. With
the workpiece resting on
the blade, advance the feed
wheel slowly, pushing the
work up the bevel until the
point of contact reaches
above the middle of the
blade (about % the way
up). Then clamp the upper
slide to the lower and un-
lock the lower slide so that
both slides will move as
a unit in compensating for
grinding wheel wear.

Annex 8B
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Figure 24a. With the diamond sect to the
truing angle but not offsct, only the
front portion of the wheel contacts the
part.

Truing the feed wheel

Since the feed wheel gener-
ally is set at an angle of inclina-
tion when centerless grinding,
the truing procedure differs
from that used for the grinding
wheel. The feed wheel must
be trued so that the work while
passing between the wheels
makes a straight line of contact
with the wheel face. The func-
tion of a standard feed wheel
truing unit is to make the
diamond follow the same line
of contact with the wheel as
that which is followed by the
workpiece. Four important

Figure 24b. With the diamond offset, the
front of the [ced wheel is _decreased. pro-
ducing a straight line of contact.

factors must be considered

when truing the feed wheel:

o The angle of inclination of
the feed wheel.

« The truing angle of the feed
wheel slide, which produces
straight line contact be-
tweer. the feed.wheel and
the workpiece.

« The location of the center of
the work in relation to the
center of the grinding and
feed wheels.

 The amount of diamond set-
over required to compensate
for the height at which the
part is being ground.

Annex 9A



ruing, Dressing and Balancing

Definitions — Truing and
dressing of wheels are opera-
tions whose aims, methods
and effects often overlap.The
main distinction is in their
basic purposes.

Dressing a wheel is an oper-
ation performed on the wheel
face to restore or change its
cutting action. Truing, which
may be done simultaneously
with dressing, is necessary to
restore concentricity, square
up the wheel face, or restore
it to a particular profile which
the wheel is supposed to grind
into the work.

Dressing ic necessary

because the abrasive grains in
the wheel must be exposed.
(Fig. 23) There must also

be adequate clearance be-

Abrasive

tween gramns, and between the
bond and the workpiece (the
latter clearance diminishes as
the wheel dulls). Clearance
between grains may be lost
through loading of the wheel
face with chips cut from the
work, whereupon the wheel
glazes and dressing is
required.

Truing to square up the
wheel face or round either its
front or rear edges is a fairly
simple procedure. Somewhat
more complex is truing to
impart a specific profile to the
wheel. Modem centerless
grinders have a variety of
attachments for wheel truing.
This condensed booklet does
not permit a detailed dis-
cussion of these.

Figure 23. After dressing. londed material has been removed from around the shrasive
grains and their cutting edies are exposed for eflective cutting action.
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Figure 19. W = work diameter before
grinding; w = work diameter after
grinding; x or distance of #1 guide be-
hind face of feed wheel = W-w or 14 of
index feed. 2
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TRUING ANGLE SETTING

7° 6°10° 6°10° 6°20° 6°25° 6°30° 6°35 6°45° 6°50° 6°55° 6°S5°

6° 5°15' 5°15° 5°25' S°30° 5°35' 5°40° S5°45° S5°55° 5°55° 5°S5°
Work  5° 4°20° 4°25 4°30° 4°35° 4°40° 4°40° 4°50° 4°55° 5° 5°
Feed  4° 3°30° 3°30° 3°35' 3°40° 3°45 3°45' 3°50' 3°55° 4° 4°
Angle  3° 2°35° 2°40°' 2°40° 2°45' 2°50° 2°50° 2°55° 2°55° 3° 3°
2° 1°45° 1°45° 1°50° 150" 1°50° 1°55 1°55 2° 2° 2°
1° 50 50° S5 5§ 55° 55° 55" 1° 1° 1°

RATlOE- 3 35 4 5 6 7 12 18 24 48

e we R R W wme w W W W W
N e e m me we we me & % g
Work % e e e e e o me % %
Height %" b e e e e W e e % %

Above %" R TR W e e W wmr owe % %
Center X 2w 20"  Gu' ke T S ORT G RS a
R ET R o Wt ke Th R e S
1 e B T e et e e S ke S

Diamond Set-Over

Figure 25
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feed wheel. By adjusting the
diamond set-over (offset)

an amount nearly equal to the
height that the part is above
the centerline of the wheels,
the deepest portion of the
concave surface can be shifted
toward the front of the feed
wheel, Figure 24b. This
makes the front portion of the
wheel smaller, and the point of
contact is shifted up to com-
pensate for the height the part
is above center.

Calculating the truing
angle and diamond

set-over

To accurately determine the
truing angle and the amount
the diamond holder should be
set-over, the ratio between
the feed wheel and work dia-

meters must be found:
D where D = feed wheel
d diameter, and
= workpiece
diameter.

After this ratio has been
established, use Table Fig. 25
to find the truing angle and the
amount of diamond set-over.
Since the types and models of
centerless grinders and truing
equipment may vary with
manufacturers, it is wise to

Annex 11B

consult the operator’s manual
for truing feed wheels. Always
use the highest feed wheel
speed available for the truing
process. The rate of travel of
the diamond across the regu-
lating wheel face is usually
one to two inches per minute
for final passes.
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.

PRODUCTION TRIAL RUN TO STANDARD

Vheol
Farvfacturer

*Surface”
Rough grinding or excessive stock remval wheel specification VA46H7V. However
should this wheel tave too large a grair size or should the grade be too soft,
it is re~ommended that they should chacge, but only one specification at any one
time.

For finish grinding the specification should be VASOH7V. Same applies to above
recommendation. CBH wheele can also be recommended for some applications
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Coolant’s Role In
Creep-Feed Grinding

Coolant plays a more significant role in the success of a creep-feed
grinding o:e’:alion than it does in conventional grinding. More condi-

tions must be controlled.

By PauL Gisase, Product Manager
Abrasives Marketing Group
Norton Company

Worcester, Massachusetts

{eed grinding can pro-
vide significant increases in
productivity and improvements
in workplece quality. But to real-
ize these benefits, the grinding sys-
coolant techniques, always impor-
tant in g-inding operations, are crit-
ical in creep-feed grinding because
of the increased area of whh::
workpiece contact and the hi
metal removal rate, and because the
system is usually used for the
difficult-to-grind materials.

Just using large quantities of cool-
ant is not enough. Proper coolant
:mlmn' ion for creep-feed grinding

involves the coolant flow rate,
pressure, total capacity, concentra-
tion, temperature, pH level, clean-
liness and nozzle design.

The coolant must be directed at
the intersection of the wheel and
the workpiece. There must be
enough pressure to clear the wheel
face of swarf and there must be
‘enough veiocity to overcome the

- ) /?{

A smooth, regularly shaped orifice is the key (0 o succes -

peripheral speed of the grinding
wheel.

As a general rule, the flow rate
should be two to three times the

of the machine, or s

minimum o 80 to 100 gallons per
minute (gpm]. The capacity of the
coolant system should Le no less
than five times the gom, and the
pres.ure should be 80 to 120 psi.
This combination of flow rate and
pressure allows the coolant tc;‘ w:,
come the periphersl speed of t
wheel and enhance swarf removal.

Having enough total capecity as-
sures that the coblant entering the
arc of contact is clean. Dirty coo!
ant drags swarf through the grind-
ing zone. This can losd the whee!
face, making the wheel act softer,

i coolant, and creating a
higher likelihood of burning the
workpiece.

Nozzle Dcsign
A smooth, regularly shaped ori-
fice is necessary for a successful

~12l¢ design. Tlacement

of the nozsle is also important. This jet noztle directs - vei~n ‘o the angle formed by
the intersection of the wheel and the workpiece.

Annex 13

coolant nozzle. Irregular, handmade
nozzles hammered to shape can cre-
ate distribution and velociiy prob-
lems, and contribute to erratic cool-
ant application as well as thermal

ge.

Highly effective nozzles can be
slightly narrower than the wheel
due to the fanning effect as the high-
pressure coolant exits the nozzle.
Orifice heights from % to % inch are
common, based on flow rate and
pressure.

Coolant Application

There are two basic coolant app'i-
cation methods: the scraper or shoe,
and the jet system. Both have
benefits and drawbacks.

The jet s;stem, shown in Figure
1, is found in the msjority of shops.
Coolant, at pressures of 80 to 120
psi, is pumped through the nozzle
into the acute angle formed by the
intersection of the wheel and the
workpiece. Nozzle distance, loca-
tion and angle are critical. Best
results are achieved when the noz-
zle is % to 1 inch away from the
grinding wheel/workpiece inter-
face, and positioned to bisect the
acute angle formed by the wheel
and the workpiece.

To maintain the angle at the end
of the cut, use a form coupon as
shown in Figure 2. This serves as a
funnel for the coolant, and prevents
chatter and dry grinding as the
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RADIUS FORMING ATTACHMENT

The Radius Forming Attachment is composed of a main stand,

3 pieces of swing rods and a diamond tool.

1. Main Stand (Fig,38)

Fig.38

2. Swing rod and diamond tool (Fig.39)

Diamond tool

QA_L M : Center
[N==
NP

Fig.39

A name plate is attached to the swing rod with A and B

dimension:
A: Radius of__the. rod

B: Center height from the bottom side
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3. To determine the concave and convex R:

: 3.1 X = Block gage thickness

3.2 To determine the convex R: Put the swing rod on a plane
isk, Put a block gauge of proper thickness under the
diamond tool. Then R = X - A (see Fig. 40)

3.3 To determine the small concave R: See Fig. 41, R = A - X

-
AL LS N
s EEE g 7'—;'75/;, ,‘fﬁ? A

3.4 To determine the big concave R: R = B + X. See

Fig. 42, 43.

—"""’v“"

777777i§; %7‘?777—77%‘— — &
\ Same thickness » Workpiege
Block gauge r//// X/

Fig. 42 Fig. 43

*&J
=
.

-




Note:

The periphery and side of the grinding wheel shall

be well-dressed.

The Radius Forming Attachment shall be parallel to

the grinding wheel.

4. Operation of the Radius Forming attachment:
4.1 Find the center of the grinding wheel.

Then fix the work table. (Fig.44)

{
i -
Fastening bolt W 7 Swing rod

[ M
¥

o
|

N % ) 55 6. S s R
Chuck

Fig.44

Turn the fownfeed handwheel at 1/3 on the width

of the wheel so that the wheel cuts into 0.62mm of
the Diamond tocl. Now turn the cross-feed handwheel
to dress the grinding wheel, znd turn the calibration

reading on the downfeed handvwheel back to zero.
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Getting the best out of your

single-point diamond dressers

& Dizmands are sensitive to impact, shock, and vibra-
tion, =it of which should be avuided in practice. Bath
the grindise: otachiie and the virel should be vibra-
tise-free amd the dizmand tovliulder should be rigidly
mowscd with sinet overbang.

Whew wsing 2 singic-pabd diamond tool, the holder
should always be swlined at 2 radial tagent to the
wheel of 10-13°, pointing i the dircction of rotation
i vbtain a jnggmg effeet. The sume result can be
obtaiwed by adpeting the disnvand toud i a similar
manner in sebution (o the ommdent of the wwl, with
bext tondd prefomunne gaived #f buth angles are applicd
sinullanconly.

Positiceaing tie dizoond & this mamey maitaing

- i3 vharpicss—and thore i a fmtler sdvivstage if ‘the
dizenond is only rpplicd in 2 wear-resistad diveciion s
cuincident with the directions of the orystzl axes,

Try to moatain 8 premnid poi

I the diznxned point i kent oo loog i dhe samo
pessition, i escexsive Bat will b funmad on the point
which will mwdt i a tou-smueils dressiog that wili
bum the workpice and generate savessive presmoes
which will overbwat the dismond, caeing it to pre-
waitwely brcaldown oven i the pesane of anple
cukant. As sinas a5 the Bat on a Jismond ceackes 2bout
S40 s dn, the tood should be turied 2840° o Rs
axis amd, it turis follon tle comeci ge-
qunice, @ pynenid will be fonned, emsuriog 2 shasp
poast & all tanex

1 wperative, the dismuond shaol] be carefully
brought fnln comtact with the wlovl—and alwazs at
ite highest poiat (diwsz forger that the leading lens
of the winel weur downe more 1han dovs the contes of
the whrel); a sudkkm undoe presune on the dizmsad
Aructure can sesult i sevins frscture. Particnlar care
thould b takew with 3 wew grisding wheel which &
srrtain o be ronning sut of teatls geven if it hus been
preadrmsnd with o pomalismnal toul).

Truing wini dressives with o b wlawl gwcd suves
weur o the ctummmnnd, It i wheel gusd caset be

reduced a peripheral speed of 5000—6900 sfpm will
produce satisfactory results. Ou no account should the
wheel be stopped ‘befure withdrawal of the diamond.
Tuo deep a cut will cause overl of the dia-
mond, therofore the life of the dismond will be louger
if several light cuts are taken rather than a single devp
cut. The average depth of cut fur dressing ad truing
operations should be between .00079” and .0011” per
pass aml for very fine wheels it is better to restrict the
depth of et to between VU019 and .00039”,
Crossfeed greatly alfects the wheel surface. Too fast
a crusslocd ot pradices 3 screw theead and 3 cuarser
wheel surface bt alo the effective wleel width i
rediced with the result that the pevific grindiog pres-
stre will be increased, wearing the wheed anee capilly
atud preventing its we for accurate work. With a slower
crucdeed a fner cutting wheel sirface is obtained, but
it shuuld be burve i mind tlat too slow a3 crsleed
witd prabishly Llunt the grains of wieel abrasive. Never-
theless, a covbaced crussferd can be taken f a fae sur-
fucy Enish of the workpiere has to e olitained with 2

1—Wear of the diomond tool is censiderably reduced by
angling the dresser in the direction of wheel rotetion ond
2 Vs o

9 L4

Annex 15A
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SINGLE-POINT DRESSERS continved

AL 44 q}igiguaw—ﬂiea
Tocnoalm zﬂgt.nafﬂgkveﬂﬁninm‘.r

, \\& LAdd ?uﬂo@ﬂuj’!ﬁwinmﬂrdj&.sﬂ_ﬂrﬂnrn
& : S nueber of seconds for turming a grinding wheel about
// NN ! 107 (250 ;om) wide (the disnctes of the whee. does

= =029\ not matter) rotating at 1200 As shown in Table 1,
NN _ _ ?i&.?g?&gil
oo rent | T : 14 ipr is recommended. So, the width of 10" should
en— 5~ be trued in 710—1250 revolutions. The time for &
2—Corred crossfesd, il compered with the groin size # is single pass is from 35—62 seconds, Table 2.
clewr thet each grain is cut of lest! ence butl net more then
twice.

Protect the point from hest

CRam Cood cooling is of wimost importance for economical

0%
/ 7/ 4 rected on the diamond not just on
07 SonsoaskLun
7 /A \%m ow.ﬁgnsleggzunuﬁs—tﬁg
\\ \\\m mond, the arlant should be Rowing beiore the dia
A - §\§ s&gﬂﬂﬂgiiw—nncluigroi

Foos W mond t0 dress the wheel entirely dry, provided

Am ~029
S
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depth of cut is kept to a minimum. When dressing dry TABULE 1
there should be a pawse betwreen each pass to allow
ll!dannadlounllutw:ny

&msha\udo\!rmngllrtaimm - ﬁ’:,”;nm
The diomand should not be aflowed to wear into the » P
mwcmlhmmapﬂﬁmlhmkdm pos P
the diamond due 10 bk of holding power, i is pos- 9 2053 - SiNs
sible to wear away the nest vahuble dressing point. [~ 559 - am
The diamwnd should be sent to the supplier for re- " 35 - 9067
setting as soom as & las become womn to wear -the L2 £ -
seiting metal. ] 6 - N

in addition to the importance of using a diamod 8 £00 - ;15
tool correctly. the size of the dismond tself i abso fand 004 - it
important. It should never be ton small. The clwive in % -
of diamond size i, in the first phce, related tu the
size of the grinding wheel and then to its grainsize,
s hardncss and the abwasive material as well as the
prripheral speed of the wheel.

However officient the cooling mav be, a certain TABLE 2
amount of heat deveioped is peopostional to the dis-
heat has an influcace on the wear of the diamond. Tlhe RECOMMENDED TRUING AND BRESSMC TIME (M SECONDS) FoR
amount of heat developed & proportioned to the dis- SIKCLE-POINT S1AMOND TOOLS PER 300 i (47) WHEEL WIBTH

tance covered by the diamond on the winel ainface,

ie., to the pendint of wheel diameter and wheel width, BN R R G OME G (MM Gk
The heattransfer from the diamond to the setting- = 0% “« = « & n

mictal is sn gradual as to lead to an increase in tempera-

aconds _onis LETUNlS  SeCEndt

ture of the diamond itsclf. A bigger diamond can ac- MMH HH NWNEN aRO N IR NN
cumulate more heat than a smaller ane and, owing to :ﬁg Sg 3::; fggg :2
its greater surface and its greater comtact with the . 8 - - - spedibe
sctting-metal, & also has a better heat transler capm- Wh 3H Wk BABB BRA M :2
bty So. v principte, 2 bigger diamond worls coler 1 SRl 8D In 1 24 BT DA

than 2 smaller one. N M TN W OGS KIAE B BY

To Table 3 the relationshins between diamond 522 120 o 1r o3 OB 3 oy N O Du
aml wheel size are sclected in such a way ihat the BN -7 S8 TR oS4 M6 M N Nw
pod-:to‘dnmndvoluneanddnmo«lswfaccs s W6 4.7 ST B2 Ak
propostional to the prodct of wicel diameter and
wheel width.

Table 3 relates to nommal grinding wheels {a) of
alumioum oxide; (b) with a hardness of Crade M and
softer; {c) with a grainsize 46 and fncr: and {d) nm-
ning with 2 peripheral spred of S000—8000 sfpm. TARLE ?

For each of the follnwing cases it is betier to choose .
the diamand size ane number greater: BECOMAEXDED BIAIORD SZEC

{2) lor silicon-cashide wiwcks

(a) for sificon-carbide whecls - FOR CANAG IEELS WIIR A

th) for wheels harder than Grade A Fiknony PROGACT OF BUHETER X WHTH

(¢) for winvls with a omarser grain than 46 bn caats) {souare inches)

To determine the dianunxd size o a wheel nnuving » - 2100 o wnak

at 4 hicher speed than 5000600 sfpm. the prondint

. -] 55 ©
of the wheel dimcusions shoukd he medtiplid by the ™ e -
ame Lactor, Thus. for 2 wheel ring at 12,000 slpm » - T N

. siwive as faet) a diamond should be used as indicated 28 am "
fie 2 wheel twice the size. e o o " L C
1.3 3§ 206 "
"The anther is gratelul 1o H. B. Veldnun Ing.. a1 Eindhasen, 1.3 it -
whar first Jdrew his aftention (o this relatsonship hetween LIS £
cronfeed and grainsize. the correcines of which was con- 1% 1£5.5G0 -
firmed by several trials on grinding mach nes, 156 155.0 -
This anicle firu appeared in the February 1966 isuc of 1 207 606 :
“Industrial Diamond Review™ and is published here with . 232008

fermission,
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