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1

INTRODUCTION

Bangladesh Ma~hine Tools Fa~to,y Ltd. is the largest
engineering manufacturing organization of its kind in
Bang1adesh. This organ; zati on is engaged in prodUlOt.ion of
machine tools,pumps.textile machineries, railway
equipment, power supply fit.tings and many other engineering
products.

Quality is a major problem for this organization. Some of
the products are manufactured in handreds or thousand
pieces but without having a well defined production
process. Good are produced here as in a job shop. The result
is non-int.erc:hangibility,poor quality and huge machining
t.ime. Most of the times customers are dissatisfied with t.he
products.

gear manufacturing section consisting of gear
hobbing ,shaving,gear grinding,spiral bevel

and allied machineries.At present BMTF is
right angle spiral bevel gear box to be fitted

well turbine pumps.

BMTF has a
shaper,gear
generator
producing
with deQp

1'I ,

Production of Quality gears cannot be achieved if all the
operations e.g. turning, broaching, gear cutting, heat
treatment,grinding lapping etc,for manufacturing the gears
are not upto the mark.The present work aims at providing a
suggestion to the existing manufacturing process of spiral
bevel gears to improve their quality with increased life at
a lower cost and less manufacturing time.

,
I
I:

,
i

•



1.01

2

EXISTING METHOD FOR PRODUCING SPIRAL BEVEL GEARS

BMTF.
fi tted
pumps.

at present ,is preducing Spir~l Dev.,l
in right angle gear bD~ to drive deep

ge",,;;
w••l1

to be
turbine

•

ProdL,,:ingspiral bevel 9"'••..- is a lengthy tas.1..:.The ,,,,isting
proces"" o{ manufacturin'l spiral bev••l 9"""- is ,"chemitically

giv ••n in f'q

Th" problems of the exist,ng method cf m",nufa<:turing "r"e
discussed in details in chapter 3_~0
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1.02 TYPES OF MANUFACTURING DEFECTS OF SPIRAL BEVEL GEARS

Followlng a~e the common manufactu~inq defect5 found in
Spiral bevel gear5 produced in BMTF.

This is due to in5ufficient carbon p",netration
during carburizing.

This is due to improper p05itioning of gear during
quenching.

Thi5 i5 caused by exce5sive rapid cooling during
quenching.

Thi~ i5 a comblned effect of
heat t~eatment faults.

machining

•

This ;5 also a <:ombinedeffect of machining and heat
treatment e~rors.

This fault arises due to improper method of bore
grinding.

This is due to insufficient development of teeth
contact pattern during teeth cutting.

This IS caused by improper heat treatment and I or
improper method of bore grinding_



1.03 AIMS AND OBJECTIVES OF THE STUDY--------------------------------
The existing process of spiral bevel gear manufacturing was
closely observed and found that problems of less surface
hardness,high distortion of teeth and surface cracks are
generated during heat treatment proces5.

The rest of the defects i.e. hiqh noise,generation"of
excessive heat.eccentric teeth,unusuall teeth contact
pattern and non uniform backlash during operation are
directly related to accurate location of the ground bore of
gear.

7

,j,

I
The project work aims
defects.The objective of

at solving the second
the study are as follows

group,-

I. To study the existing process of bore
to observe the problems caused by
process.

grinding and
the existing

To modify
develop a

the existing process of
more scientific method

bore qrinding
for the same.

ond

,

3. To design and develop the required bore grinding
fixture.

4. To make an economic analysis showinq the advantage
of using the new fixture.
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THE EFEf;CT{I.E~XISUNG BO~~ !2~.JI'!);lJl;I~f'Bf!C\:U;1O;
gfi~aB~RFQRMA~Cg

, ':

I,

..' '•

•• two ef'fe"ts <Ire descri.bed bel"''''' -:~, ~.-
.••.• \ \0 .,.,
~.

itch circle ,.~. ,~ '--::',::..' •...'~qJ 'AmoF {l.OfIl7/0N

)

he,

-')""'i,1tch circle ,unout &.

,"),i later",j r'UnCH.Lt..

,, ,
:1.

I, ,Li Fig. 2 Pitch'circle ,unout
:~)It-, is caused by eccentricity b"tween the mountinC) <:Ixis ••nd
':~,~~;.jcenter about ••hi,en the t••eth were ge<1er ••.t.ed. Pitch
,I ~r::~1!R runout is part:l.cul,,,"-ly ha.rmful b••c:f.)US" lOf the
_,,_ "., I

.-., ~ii l,tant non-linear owtput and'S iii direct measure of gear
,~ '''l'ua ity.'

I'J

...,
, - - ~

Lateral rl.lnout"I " Fig. s,I~hi ill a l ••.tel'""l movement of ge"r is rel",tic)r1 to the' plane of
.:i,..c:i'at.ion.lt can be diltectJld by dial indicator applyin.;! on side
~I!;:',e,:of a gear. It haD the eff,ect of ca,,",sing the pitch circle to
.,' unout radially with a r-Ol••ulting functional error.
'l 'le

-----
':1 ' •
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2.01 G~N~R~~~DLUTIONOF BACKLe?~CAUS~~ ~y CENTER

f;He.~GE

DISTANCE

,J"I'''' 1,-,,'," ,,'elf"
,,0,\ l d\ c: H'C I!;'

,I":t",,,,-,o.

"'I""'" "' ",olul:'D" ,'f 1'/-','

',J "I" fl'

b",'I, I ""I,

L!

1Ule

,-',,; , , \ '"

"i""II:" U"",,,
CO,,";'; t i oilS

,O,\I",,}),J

1I. A" J ne,-",,,,"""' ,,-f <:"mter
1.1,,1 cl1o,-,q tl\,:< rl("'" li",,' of

c_('"d_~,,-di«t."d'le" til", 'Iin", of

I' ()[.'rDf:L.le

<"nd Ul "lconq U"" Ill18 of ",c,(H,,,
dist"""", (: will
"ci:lO,' f"'/' Fm" "",,,11 <:I"""",'" (,",
':let;on '1'1 .,'nd I' I'

"Q""",\] I" 1,1"" [J.-." <JI, ",d'ie,,.,, 111['.-" """ ""'fw,-,,,I
whi.,,1"l apply fe"" ""y mesh j:l<:J"it',,,m ",J",,,, I:h,"

"<.:t.i"".and :,1,,,, Ic.II""'ll,,1 ""I '"t";,,,,, '.<'" u,' .-f<,~'"d"

1,],~I!U(jl '" sin,!>

or , l<'Vl 1 'i )

8u,t 0(,11 '~Ll. r:,

. ';: )

1t l ~ m<.J'~'= .ow,,,e"l ", ,I', t" """",Ll'.',~ b.-,,:~;I ,,,,l. D ., I ."l',' i:il'=
(:,i ,'<.:1"'. which C,;\I" ut' d'.''''VDd I,'om lhe' ","1",1,''-'''',1,,1-'

pH:c:h

';,_[ !

~Iowdivid"'Q eqn, (',:) l,v "'-I"" ,'2.11

•
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Sl nee th"r<e ," "" eo01' v,~l !"'ni- o""""i n", c'f I h", ,."-,,,1; 1 Co"~, OJ''
other sid., nf U,e tOQth, the t",t"J /,,,.::I-I.,,,,,,h '''.

thp

l2

"'2 ~ (. :.;i,,~
""o,m,.!] b,,,c:l-I",.,h ",I.",,,,

The ,...••l ••tu:lr1sh;p »' "I ••", t.re,,,, for " Cl0.,lrl,~ e'f [:!C'nte",..'., ",,,d
them thO' val"", [J is n",,<••.l,v(~ C\nd" m01a"L,r" "f backl"sh

deL"'-""''''''
Eq~,,,ti,,,n OJ is "n "Pp,"o>[,m",t'" m"O\o;Lu-e0'[ be,cfcl e,,,h <."u",.,d by
c'~I,tet'" di"t..roce c:h.>n'-1'" HOWf.fV"''''' thl" is ."deqlli.\L" 1'0'-

'v",lue is ver-y

oponinqs .\"-"1
~e,"rs.

,
•i

,,119~,t partic"l •.,rlv ,Lf U1F. c:ente,-
",m,,,l1" "hid' is th" l),"w,,,l c,~sp. ,"i- rn:"Cl 5l on



','.L"0 B~!;:I<LA91! CAUSE~ IW F'Il'CH C,IReLl; RI"II'l!J!JJ.

d"!dClLL'd 'ch",l; th,'1 ,"",-". ""m'l '0" m~w"c; in d",1 ""I. w+- ",,,~.h wt th '"
o-;l"\pl~' h",rm"nic mot,,,,,,.

13

" ~.~,hi {t,.i [10 ,0< trLlf.' , ",nt,e",.- ,"m! (,,-' c, ",l'''l'U "0

• ~ ,c)n.;, :I ''i' e,W,OI,' t. ''''.'',,".'",, ,"'d , .-: r,:., ,-I i ,", ,

;,,,,,,11 "r,t bi"'~ I,,,,,,,,by '<)"I'''''\.J ,-,.-, i,5i .,",! ; I\,~,'-''''''C1"t
",{,baLkl",,,l' <.,~•.".;,,'<i by c,cc",,,triell.y ,;""

8 ~ 2", t,,,,, 1> "in G •,

,-unout "o",pG'ne,-,t "f b",,,kl ,~5h ",•••o,")cw",d

P1t.1:1'1 cit"Ll"
" ,.h,{tirlq ,,( t,'ue "",,,t.,,- 1"-"'"' Lc,'nl'c"
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PROPOSED METHOD FOR BORE GRINDING

In the previous chapter it has been observed that most of
the operational problems ari5~ from inaccurate location of
bore with respect to the pitch circle. To avoid this error
a new concept of pitch cone location has been developed.

The idea is to use a fixture sO that the pitch circle falls
concentric automatic~lly with the axis of the internal
grinding machine. There will be three equal size ball head~d
pins accurately located ~ equally spaced arround the
spindle. Th•• -flank•• of the be"••l gear teeth will seat on
these balls. As because pitch surface of a bevel gear is a
cone and there may be only one plane through three points
in space, the gear will seat concentrically and co~axially
on the pin5. The teeth will be di5to~ted du~ing the heat
treatment 50 the locat,on will not be e~act but it will
definitely be much more accu~ate than the existing method .
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- 3;-1111 DESIGNING OF=:_A FIXTURE FOR BORE GRINDING--- ------------------------------------------
It has b••en mentioned in the pre,,;rJl.!" chapt ••r- that a
fixture is needed to accurately locate the gear for bor••
grinding.This fixture 15 a P.tch Line Chuc:k,bec:aus" the
objective of th" fixture is to locate the pitch circle and
pitch cone concentric with the spindle axis of the int"rnal
grinding machine.In this chapt"r-the complete design of a
pitch line c:huc:khas been given as depicted in fig. 11(a-'
d).The components of the chuck have be"n described along
••ith the procedu"'" of manufac:tu•.•• of its v••..-ious parts.

It is a 30mmlong simple bolt,three in
been used to clamp the Piteh LIne Chuck
grinding machine ~pindle.

number. They h~ye
with the internel

Ther", ar'" thr"••.flatwC'sh"r<Intihiw",been us",d with the
bolts •• tem no. 1, to clamp the Pitch Line Chucl-.

Item no.,3,Fixtu'=.eF~lat.,.

This is thE!main part 0-1'the Pitch Line Chur:k. It is a
thick, ..--igid,round plate. At the left hand side it has
been adapted to fit with internal grinding mar:h.ne spindle.
In the ..--ighthand side three concent..--icand accurately
located holes have been made to seat the ball ..--eference
pins.

This plate has been designed to hold the'workpiece on the
ball reference pins.

There are three nuts. A-I'terplacing the workpiece and the
locking plate. these nuts have to be tightened to lock the
workpiece and the locking plate .

•



•

The••e 5tud •••• ill remain fixed wit.h t.he fi ••tu...- •• plat.e. The••e
st.uds are complementary parts of the work locking syst.em.

These pin••are most vital elements of the Pitch Line Chuck.
These are hardened and accurately ground part.s having ball
diameter and length from the centre of the ball to the
seating face are •••ithin 1 micrometer tolerance. These pins
are produced by gauge manufact.urers and are to be imported.

These screws prevent. t.hechuck from spining about the
grinding machine spindle•

20
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The advantage~ of u~ing pitch line chuck over the existing
method are given as follows :-

l. The bevel gear can be ea~ily clapmed in the chuck.

2. Proper location of the gear can easily be achieved.

3. No need of dial indicator•••

4. Clamping & setti~g time is greatly reduced.

5. Reduce fatigue of the op~rator.

3.03 MATERIAL TO 8E USED FOR THE FIXTURE

All the material except the ball reference pins are
available in BMTF. BMTF ha~ round bar or plates of
different composition. All these materials are imported
from abroad. Every country has his own nat,onal standard
and for the same material every country has his own code.
To get rid of this problem BMTF ha~ developed it.s own
standard codes as BMTF ~tandard. All, the steels are
specified in this standard.Table 1 ~how~ ~he composition of
~teel used for different parts of Pitch Line Chuck and in
Table 2 mechanical properties of steel materials are given.

25
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'3.04 .METHdD:~--OF MANUFACTURING =DIFFERENT PARTS OF THE

PITCH LINE CHUCK.--------------------------------------------------
The chuck hA~ e different ports. Among these two parts are
standard itE!rns.These are nuts and' ball •..••fer-••nc:e pins,
hence these two parts not needed to be manufactured. The
nonstand..-ad parts are to be manufactured. After
manufacturing, all the parts are to be assembled to build
up the complete fixture.For the making of the the
nonstandard parts different machines are needed such as
centre lathe,drilling machine, grinding maChine and jig
boring machine. The detailed operation procedure for these
nonstandard parts are schemetically given in fig. 12 to
fig. 15 The a"se(llbly d.-awing and its var-iou5 par-ts are
shown in fig 11.
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ECONOMICS 0,. THE PITCH L:.INE CHUGl';

fhi" ch",pt<..- pre",,,n!:,, f,G,"" liqht 01, th •••

38

ju",tific:ation for- the L'''''' 0,1 th •• p,teM 1,,, •• chuck. For

I. Time "",vinQ in th •• prepLlsed m"the,d bY the ~,se of th"

lJitch Ii"", chuck.

2. <weak-even quantity of th" Job to lJe pr-oduced to """"t
til,,, cost of the newly d.,,,i':ln,,d pltcoh lH1<' chuck.

4.vJ1 TII1E SAVING IN THE pnO,'[)SElJ METHOD

- -,--,-- -------- ---- "-"., ,,-- ,- ,. ---- - -------------

til", f<:Jll<l"H'l<, "xP'-'-'SSiOll'

l~Tm + Th + Ts + Tf

Th ~ h"",Jlinq time> in minu'l~'

•

H

pi"":,,, in m;ncit"

" tim", ,"",quir-••d ,for- r-e~t I>- p,,,-,,,,,n,,,l

Le. f"1:'9"" ",110,",,,,n<:0 in m1nut"



-.--~c"'_.--.~-~--
" -"~.

__The.m<l<:hininQ -ti-me-is"""th •• tillie;_-~d~,ring wh,eh
,- " -----~ -----. -. -

beil1Cj " •..,I:. from the work pie"" "without

partic:ip",tlon of th •• worker.

Hendllnq time <:onsitwtes the foJlo~1nCj ,

the c:ilip is

th.. direct

39

,
1) "m •• required fo':" setting t< clampi,,'-l the blank

ii) R",m,~",ingthe finished work pie" ••

ii,) St ••...-tirlq ~, stoptng th •• ma<:hJ.n ••

iv) Chanqing th •• spindle "'peed 8, ro\t" of feed

it tt.., the

." w"meral ttl" h",ndl,nq t.,",o '''' "bDLlt 2001.

,for lot prodl1c;t1m'l_

•

",f the "'''lrk pi"ce in pe..-f"wm,ng the "live" job.lt

inr.lud~sthe followinq time elements

iJ T,,,,e ,,,,,,,ded fo," malo1n':;!nec:e"" ••ry' "d,lu<;to,e"ts in

th" m••.ct,i" •• tW.,ls in th", O:OU"-$" t,f ol">..-,,tlon.

iij Time f"r c:hangin9 dulled tool;;,

,i,) 1,m", for c::1E"",inq & lubr,<:atJng -thE ",,,,c:hi"E Etc:.

Usu",lly the "",rvi<:inq t,me is taken as 21<'J%of the t"tdl

m••.chl"I"9 ~, h••.ndl'''9 time •
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f"tigcm ••110"',","':'" ••1 I o"""d

p"r ••""",l needs of the ope,...."tcr-.U'5u",lly i.t is H~ r; of lh",

tot"l mac:hlr.inQ 8<h••"dlinG tim".

Ac:t::ordinq
'lrlnc!1ng

follow"

",,,istinQ proc",,"s tim'" r!!'qu;r, ••d

tlme

time. 'Th '" 15. eI minul,,,,,.

Ts '" 1. 0 mi'nute

AV""""Qe f"tiLlLLe ",11<:1w••m:e. Tf '" <l.5

,
It is fDWld f,'om d"ily pnJc!cu,tion r-eport th",t "''' ••.ver ••q'"

worker proc!ucp-s 20 OleC"''''per shift. Standard shift time,
,s t ••ken "'$ 7 11"'''.807 " 60 /22.5 '" 18 .6'6 piece",s is thp.

"hi ft product,,,,,, target,wlli<:h I'it •• c;l.osely
wll:h 20 pc", PN- ",hi ft.

Lh" p,oor.J""od "wthod only tI ••, h"ndlir,,", lime will

0' wi 11

r-,,,",ain the same.Homdllnq t,m" for the VeI,"iOLl'S. 'j d,,,,tiL,,,l

or slmlll" •• ",orb; using fixb.lr-es h"v", b"en ob'5erv",d

•

found th"t. 4 ",inut,",,,,is a good ••.pprQ~im"tion



• ____ ~ ,L_

the

gri.nding win

propo5ed m••thed
be ,

t,m", """qulred f elF bor ••

Aver ••.g •• Ii"""hi"inq tim •.',

Av.,•..age h""dl, n,~ t.i ",Po

1m '"

Ay", •..",o;l'" serl,lic.:ini) j ;me, f s ~

5tClnd",,-d oper.,d,i.o" t,m,"" '" 11.3 ""nut. ••,. PC'!-

wi I j

P 1 ''''''''"

"''''£OJ-, f r LlO"l "bov", <,st imat i oro that.,

'.'~ ",'
•• "-. w

c,m ••

Dpe,-",tion <:Cl'5ti"Llud",,, m",,,hining cost:.labour rost and

ov",,-h,,,,,d.Fol- th., mar.:hine ",hop "f EMTFthe fc,llowing ~low-ly

.-"t<" Were obt ••.,,,,,d from <l<:<:,ounts deptt. (,bas" y"'ar- 1989)

L~bourr:n"t

Ove:rh.,,,,,1 co<;t

= TI:. 46. 7,"0 per hour

= Tk.7~"18 P"''- hOUf"

•

------"-- -- -- --- ,-.-- .•,-".--,---- -- -------,-,----

M",,,ufact.,,,.-; rN <co •• t '" fk. 13/0. '18 Pe'" how-
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Now, C05t,~aying in th~ propos~d_method. Cs~ Tim~ sav;og

-in the proposed -method- II M:!iriiA"fac:€uring' cost

~ Tk.11J6l'J*136.93 per pieLa.

4.03 COST ESTIMATE OF THE PROPOSE"n FIXTLIRE

To c,alr.c\lale thE' production cost,th •• 'ollow,,,\]

hay", b"",n c:onside,--,,,d,

c:) Manufac:tur'inq cost

The a[Jp,-m,imal" breal,up .of diff",-ent cost", <l'-P 9iv,m

1.".:1 ,,, .• ,

Th" d",qi,<rl look about 5 worla"Ll day" to b" completed,

Hemc:ethe d",si9n cost is taken 015",bout on" fourth of an

enClin ••",r", mOClthly 5"I"rY,i.el



•
b) Mat"•.•••l cost

------------,-.'..•.•. - ---~

Materi"l ."••tlmat ••

43

i) FiHture pl"te= Ml

where D i •• the di" in mm

• l. i •• thp. 1"ngth 1<1 mm

7880 is the "pe<:lfu: wt. cfsteel, in k:g/m~

< ,
~1I*231<'l*45*78131il/(4*IIIHIHI»"'14.73 r.,q,

iil Locating plate 112
,

, ~U 1*b *7880/ (HmlZ))

•

1 is th", bre",dlh ,n mm

b is thO' Uli"ktIM'''' i'l fI"l,

"where D is the dia in mm

L is the l,mgth in mrn

•



iv} Clamping ~tud. M4
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------- -
where D is the dl•••in mm

L i •• the length in mm

"'"* 2<;'*65 11<:7880*31 (411<: 1 '<JllJflJ~) ~t/).58 I<g.

"'14"73~9.08+i'J.43+1'I.58~ 24.82 1.<;1.

Cost of medium ••.nd hi<;lh carbon "to,d is ",bout Tk.

P", KCI.(cost obta.ined f.-om acco'mts deptt).

25.00

Cost of st",,,l mater i ••.l "'24. 82>' <:)*Tk. 25.001 Lq'" n,r.•2121.50"

13••.1 1 the local

Th", cost of '" s••t 0,1 ':> pins is "bout US$ 90.00

The ••,,~;h'\rlqe rat" of US$ 15 "'bout fie. 33.1iJ0p"r US$ 1n

1989.

Th" itt"ll

=90.0ln*3'~ '" Tk. 2970.1'1(>1.

Tet ••.l material cost '" St",,,,l m",t. c:ost .•. Stand.lrd

,

"'Tk. 620.5<'1 ~ Tk. 2970.00

"'Tk. 3590.50 ~ 1'1..3600.00



•
r. ) M",n~,f ",-tw" -' "!.."__'::'?~t__."'"~ .,-" _. -

Th" time «stim"tion "CIS be"tl m",de with consultatIon with

45

the inch""-\l'" of Central Tool i"9 O",partment (CTD)",nd

mad•• in the eTD Shop. The followinLl maC:I1'ninq time h""
been e"tim",ted fo,- cliff",r"nl "Gmpen,,'t''': of t~le pitcl, line

chuc:k.

L ~-i " t I.W p. pl"t" " h.-s,. Lor.kin" pl",t" ,hrs

3. Icn\wl",d hand ""' " nos) ,h,-s,. Cl"mpinCl stud (3 nD") C 1.,.-"
-------- -----_._- ------ ---- -'---"-'---"- -------
T",tal m",<:hinin') tim" reqd.

Tt,,,, following infcorm",tion have I".",,, obtain,,'d from

Ov,"...h""d cost '" H. 27.29 P"'''' h.-

----~-"------------_._------- -_._-_. ,------ --------
M"m,far:tur-inq cost.

•

So, th" constrw::tl"lr1 r.ost of th" oil-eh line ch,.,,~kis



'- •
The prodc,,::tion Lcst of the pitch lin'" chuck is,

----~_.-
a,) Design cost '" T\<. 111ll?J1;;:l.11l0

b) Ma.terial cast '" Tk. 360111.00

c) Ma.nufacturlng cost ~ Tk. 3315.00
---------------_." ----- -"-- _., -- -_.----

Produc:tlon cost of til"

pitch line ~hu~k '" Tk. 7915.00

4.04 FEASIBILITY OF" TI1E PITCH LINE CHUCK

----------------_ ..----- - .•,---- ---- ,----

Before finally •...ecomend1n9 few til" use cf the chuck i"

th •• proposed ,"",thed it is •..eqCllred to ~mo", the b..-"••.keye"

qua.ntityof th", gea •...••to be or-educed to meet the cast o,f

th~'fi~tc,,"e.

Let.

Q '"Annual prodLL~tion qty. of gea.rs

Cs '"Cast saving of bore grindinq per

proposed method

piece,. in the

•



•

.__ .
Th•• following crit",..{-a may be followed for the. economic

consideration of the 'chut.k;--;-,"=

i) Q * C", < D , the chuck shClul d nOlt be adopt ••d

ill Q * Cs ~ D • the adopt, on of the chuck deo ••"d", upon

th" pol i <:'1of the ma'''''_g'''''

i 1i) Q * C", ;. D • the c:l1ud, can be adopted

Let.

47 .

lin •• c:huck (Tk)

n ,. lif •• of the chu<:k (years)

5,,,,:,, the c:huel, h••.s b••••n d••sion",d for

production
years.

the life of the chuck 1S considered as ,.

From previous section 4,03 ,

em ~ production cost of the pitch line chUCk..
'" 1'10. 7915.0111

so, straight line depreciation, D = em!"

= 1'10. 7915.00/10

-: .

= Tk. ::'11.50 per y"'Olr



•

>=0-';:_:,;;,:-=,=_:- -N"" -if -tlie-'.-cf1u_dc_i-ST __~£:.p",'"uSed in th •• bore grinding

operation then the third criterio of this article must
'have to be satisfied.

From the third ~riteria it 1$ shown,th8t.

Q * Cs > D

"" Q)o Die"

f,'om the p"''''1I10u$ d"t", Die" '" Tk. 791.50/Tk. 25.10

i .••. G > 32

31.53 "" (",pP"-O>< )

F.-om the "bove discu$$'"'' it ""''' be c:ontolw:h"d th",t. if

the number of g~a,..sto be p,..odu~edpe~ y~ar is mOre than
32.then th •• ~\!••• of the ",h'Ki< is jL\sti fi",d.

It m••.y be mentioned he," that th", aV"''''-''9''' dem",,,d of

5piral b~v~l gears i" about 1200 numb~r5 per ye~r.

Th",..-.,fore,

C~st saving pe~ ye~r ~ L~5t s~vlng per piece * qty.
produ~ed p~r year

'" Tk. 25.10 * 1200

~ Tko 30120,00

It is •••••m f..-om th" aboye that ti,e j"v~>"\:,,,ent for the

p1 tch

••nd ,;iqnificant in productivity by reducinq prodw:t,ion

times. This ••ill help BMTFto m•.•.int"in d,>!ive,-y schedL(l",

at lo ••",r prodLlc::tion c::o,;t,

•
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CONCLUSION AND RECOMENDATIONS------------------------------
Th~ existing process far bore grinding of gears waS studied
throughly and the problems 5ris••Were identified. It waS
found that most of the operational problems ar's" from
faulty location of bore with respect to the pitch cOne of
gear. To eliminate the operational as well as manufacturing
problem a fixture called the pitch line chuck was
developed.Though the fixture was not built,yet the
following conclusions could be drawn from the project work.

" Many oper",tional problems 0' gears coo e. elimin"t ••d
e, using pitc:h line chuck su<:h •• excessive heat
g.mer-ation, 000 uniform backlash, improper contact
pattern ••te.

iil Manufacturing problems, 5u~h as disturbahLes by key
slot and Llamping,the workpiece in right position is
easily achi ••v••d.

iii) A pit~h lin ••LhuLk can save a considerabl •• amount of
eFforts. labour hour. machinig time,operators fatigue
and ultimatey reduce the praduLtion cost significantly.

49

i v) US"" of pitch line Lhuc:k will improv ••t.he quality
b••v••l g••ars.This •.•ill h••lp BMTF to sat.isfy
custom"rs and ••ffeLtiv ••ly comp ••te in'th••market.

0'
its

Introduction of pitch line
proLess will save an amount
for ",lty one type ef gear.

chuck
of taka

in manufacturing
3~120.00 per year

•

It was not possible to manufacture the pitLh line LhuLk
within the shert. period of tim ••.fh•• ball referenr..e
pins, whiLe are standard commerLial it••ms ar" net available
in the local markel.But step have already taktn to procure
ball reference pins for pith line c:huc:k.



•

•

The pitch- line chuck d••••i-gn••d'for the project work is
ugeful~not only for bore grinding of Spiral~Bevel gears but.
also for Straight Bevel and Hypoid gears. This type of
chuck is also useful for any other conical machine element
whose bore is to be ground concentric with the cOne.

Th.. fi"ture plate, On which the pin •• will seat, is also a
very precision component. The holes on which the pins will
seat are to bf;! ac:curat ••ly located. This ac:c:ura"v is
possible only by jig boring or jig grinding machines. In
Bangladesh BMTF and BITAe can perform this job •

•

50
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GenRrated Spiral Bevel Summary (Continued)
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