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7. M& dUE

7.1 A0 HEE= SAl

TH 9% F2F mm

A 0.0016{sqrt{L_x}} + 0.00008{sqrt{(O©d_{1})}} +
0.005

B 0.0025{sqrt{L_x}} + 0.000126{sqrt{(O©d_{1})}}
+ 0.008

C 0.004{sqrt{L_x}} + 0.0002{sqrt{(Od_{1})}} +
0.013

D 0.006{sqrt{L_x}} + 0.00032{sqrt{(Od_{1})}} +
0.020

7.1.1 Olo|&oll thet el AL Runout
0] gt BS4500 ; Part19 1T7s58 2AIES @M= CHEICE.

0 @ YA o=z £
UHAEC =2 0|F02 FZ(Mm) S0l 22 A
Note 2

Ol ZAl= Aol H|E2l(helix) @A, TX| QA [0l2 S0 =212 UA| 2A, =
ghor

O A 2A , US{undulation)ECZ USTRE F79 QA LF M=}

=220 A SA A0AM = H YR st=e 00]=Ch

= ek Ofx At tollM= F YA eb=0] 00| =Tt

A&2E g Aol |HALE BE52| =0|5 2felob)| floiM = LE MIHAl &o] @ P& CH
Note 3

20|44 TableMl J10{01 CHet kA AbeH= BS1498 2f BS4656 ; Part19 Off LELEQACEH.
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-a &2 mm

A 0.0010sqrt{L} + 0.0025

B 0.0025sqrt{L} + 0.0064

C 0.0066sqrt{L} + 0.0160

D 0.0161sqrt{L} + 0.0406

_12_
7.2 e Ao UK St
OIF TR @A $H TX @A= 2} flank setO] SEHO2 J|0{=0l 5t
A22F deto2 5 | 0F 62 0] ¢he [H4]9 ¢t= Y0 A = CtEICE.
H4 9| g9 T|X| 2RI
Note : L 2 o IX|9] S & *stole= &9 Z0|0]|C}.
J2L L2 ndy/28 9X| Z0tof orCh.
-a 2~ mm ] mm

1 0.00025m(zs + 7) + 0.013 0.00025m(zs + 20) + 0.05

2 0.00025m(zy + 7) + 0.013 0.00025m(zy + 40) + 0.05

3 0.00025m(zs + 15) + 0.025 0.00025m(zy + 50) + 0.06

4 0.00025m(zs + 15) + 0.038 0.00025m(zs + 65) + 0.10

5 0.00025m(zy + 15) + 0.038 0.00025m(zy + 80) + 0.15
8. A|=12t vHef & [Normal Backlash]
AU 0MeE Y 0] HES o] 20 AL 250 A GHel 2 It
=M oSto{0F otCt.
BHel 4 k2 202 %o J|Z=6tn HE50AM FOIF Wuol So{0} stct.
0] gt=2 HY 2o 0|FHE - =A A UL,
#5 A %2 W2l 2] [Normal Backlash]
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Note 1. O]¥ S5 o Wely| AAXAS ghako| HE J|0] S22t AZELCEH HE S0
So 12 BolY JloiLt AMo{D|2et Z0] Yels] SAIE HLUSHH P& =X
Actola,
eso 2 I =79 dY Asoll Mefota,
ST 3,4,5= trAZI 0l MEtoln,
ssTb= 120Te = 91 =S0AM HMAsh Wela| = HlSetth
o= EUADM J|0E BE 45552 AMEsCt
13-
Note2. & L= HOZE casellA HH0| sC=2& e Ut 2tsat 1 ot o
31 AtOl2] SHefsl= Thef Ofe et 20| ZAEICEH
{3.42m({z_2}47) (T-20) }over{10"6 }
S, e 2R0|E casedl AASE o= Wel5 o 24| 9|20 At
9. FolE
9.1 Fotxo 2%
ShAOl 21 J[012 o8 E3= Y LIAR $1Y sleel 29 S99 (H3 24
Ot2dE= 29 o Se(od d5= 2t5)9 ool 2faf AistECh.
weta, sh&el J10e] otttz Mo HH (Lol 0tL2et o d5=0 &
40X ALtalS AFEst 2- =0 (9.2.1,9.2.2 &%)
YA SO 5lE EA= 4IHA rS0IAM JHEE 22 4E0|Ct.
9.2 PHY A Ol Fol A
9.2.1 5| & Ot2 Fo} [0t=20 gt 5§ 5t=]
UM Ol SE0lA He 32O o5& &3 MIN-m]2 Ot20] 2o Ofef ol i
rre gtog Mgt gh=C).

(a) "
(b)"

Note 1. OI2 &% factor X,= ol™ £%2 0|11

"0.00191{X_c,1H{ o_cm,1}72{d_2"""1.8}m
"0.00191{X_c,2H o_cm,2}72{d_2"""1.8}m

dy o #2122 IAHE [mm]

m: = et 2= [nm]

Xe Xept AL A 912 29 02 55 factor
Oewm1,0emz: AL A 212 JZ0 W S factor

7. Z60 M =0 Al= zone factor

ZIC}.
0|y 5% vm/sl= ChS2 201 F0{ZICEH
{v_s}=0.0000524{d_1}{n_1}secy Jel
{v_s}=0.0000524m{n_1}sqrt{({z_1"""2}+{q"2}) }
dis HEe UAAE [mm]

m: = Yol @& [mm]

¥y oY LEAREE] 2ol =2

n - HEQ TS5 [rpm]



Note 2. ™ &8 factor o, = 22 MEQ ZgHol 2|6t [ZE7]0 O ZEICEH.
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9.2.2 mgld=ol tist 31 Fot

QUM Ol SGulM e 92l 5lE E3 MIN-nl2 o250l 2lall ot <l

o220 A2 g2 Mot g=Lf

(a)" "0.0018{X_b,1}{ o _bm,1}" "m" "{1_f,2}" "{d_2}cosy
(b)n "0.0018{X_b,2}{O_bm,Z}" llmH ”{l_f,Z}" ”{d_Z}COSY

Koo Koot HOI YO S 2240 FHUE S factor
Ot Omo HATF YO 51U 2429 B8 22 factor
Lo 9190 31200 0/%2] 20l [mn]
dy: 99 5120 DAY [mn]

>= U}s

m: = et L=(mm]
vy o HY LIARLES] 2|0l =2t

Note 1. Speed factor X, = EHA| §|7§1 S5t dXlotn [D
F

it
N
2=
4 M
2
™
o

Note 2. ¢! 28 factor o, 2 AF2 MZAO $&oln [# o ZICk
Note 3. ¥ JIHHE SIIS0UM HES ZsA2iies g S8 5H 352 Mot 2=

=25 SJtoll tiet dete=2 Mt ¢

2r=Ct
A 2501 95T d=xR0[2tH 9 2/20 U 5|8Ea= 9.2.14 9.2.201M
AlAloh= 20 ALt

9.2.3 =9
108t0ll tist =HIE Jhdotd 1Y 2129 4 s=2 tsd 201 F0{EITt

{Mn_2 }over9550
M:9.2.120F 9.2.20ltctet L UHAlI= 402 s = Adr.

9.2.4 7|t Y

9.2.1,9.2.2 ,9.2.30l (et HO|El KLU 58 &2 L= ot&S2 26,000he &
T =2 Aol A& =G

Sl J1010F CtE ol &ts AlZ2Ee| Jlz=otef AA =0 ets Y 229 o
ET e Sde e Aoz T3 =g,

(a) Ot U5
left (270000ver{1000+{H_ec}}Right )~1/3
(a) =l 45

left (262000ver {200+{H_eb} }Right )~1/7

Hee , Hop : OPR2A &2 el S 42000 Uiet & SIF 88 A @+
SO LA St (DEH9ER)
CtE 220| glest dAE S0 2HE A5 Foteh)2 &
T 24 AlZtoll AlS ol AEE010F sttt
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9.2.5 ¢t Al$

O = 1Y = Y 21 MES olddE2 F0] ZICh.
{(gj’o&u n EE‘E“” n '?/‘]Oﬁ]” " Q%ln n v/]:]H‘g]u " ?l]o]_u u7o]_ %_u

"AF230) tover {ZF&" " 39}

-

28 go IN/m]2 TSt 20

Ol ZICt.

{M_act }over{0.0018" "m" "{I1_f,2}{d_2}cos¥y }

9.3 § 5t=0| ot £t =AHUME St 28 A2 23

9.3.1 ZJ| & £X0Me 2JJ| CHE Fol Cycle

otal 9| SlU9 &5} CycleO] 2t &3 My, ot 55 ny,0lM2 &S | H
o A2 E3 MM, s s W Hy, S8 B 55 s ss 2%

O|F0lN QACHH
3 M2} QE no, 101|/\1O| U2 US| tHEt cycled ST 27 A2t Cls Ale=z

It

{H_c}={H_1H_2H({n_2,2}) fover{({n_2,1}) H{M_2})"3}over{ (AM_1}) } +
{H_3H({n_2,3}) yover{({n_2, 1) H UM 3} 3 over {({M_1}) }+. . .etc

0{IIM 2 &2 CycleOlM USole 22 St 28A|IZtS LT,
et &3 M, 2F $Y 2122 ol 55 ny 0lMe 0t &0 tiet & St
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=8 ARZPE TS 201 02l
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3 M 2t e Lo olH SE ny 0lAMe = A5l thet cycled STt
%B ANZtE g Ale=s 0 ZICt

{H_b}={H_1}+{H_2}left ({n_2,2}over{n_2, 1}right)left ({M_2}over{M_1}Right )7 +
{H_3}left ({n_2,3}Yover{n_2,1}right)left ({M_3}over{M_1}right)"7}+...etc

0{IIM 2 &2 CycleOlM USole 22 St 23AIZtE LIEHHALTY.
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Zo| Soro] Wy 550 @R Yalol JEst 2 Folol WSehe 0p2 o)
Zal2col st SoF LA AlZF2 9.3.100 et AlAH E 0k oF B

9.3.3 £o5t9 ¢ digt (JiH 55)
0ok 9.3.10IM AYE Yot 26t cycle
A AM {rnw, 2} & B 55

0

| woll
S{n_2,w} OllA Tzr%ﬁwﬂ HofMCHH EZ{M 1 4t
AU ={n 2,1} OIM OF22 oottt St 2= AlZt2 US2 &0 T =0

{H_c,w}={H_w}roverdleft ({n_2,wrover{n_2,1}right)left ({M_w, 1} over{M_1}" "+"
"{M_w,2}over{M_1}right)xLeft[ " "left({M_w,1}over{M_1}right)"2" "+"
"left ({M_w,2}over{M_1}right)"2 " "right]
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ron
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{H_b,w}={H_w}over8left ({n_2,wrover{n_2,1}right)left ({M_w, 1 over{M_1}{M_w,2}over{M_1
Jright) XLeft[left ({M_w,1}tover{M_1}right)"2}left({M_w,2}over{M_1}right)"2right]xLe
ft[{left({M_w,1}over{M_1}right)™4}+left ({M_w,2}over{M_1}right ) 4right]

Note. 9.3.1,9.3.2,9.3.32] ZH=2 S5 #UGICIH =5t Mgstsy QL.
0] 820l= {n_2,2}over{n_2,1} , &£={n_2,wiover{n_2,1} , &0 Sgl=lL}.
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O ZICt.

{M_e H{R_1HR_2}

Me} @ = AMF EF[N - m]
{R_1} : Z|2 road speed= T A= J|0{box2 J|0] Lt
{R_2} : Rear Axle It

9.5.2 A2kl OHAH (Fd) =R

| road wheel®| 0O|112{7Z

Al ol
=20 Z2est ET= 02 MOE T =),

=~ =

{W_1} pAR_t}

W1 o A2to| A MA & 9|
u o EROIO Qb EALOlS] OFEHAS
R_t : EtOlO19] 2[& 9HA [mm]

oy
>

oZlo thisots HEY 2122 &3 [N-nl=

{W_1} p{R_t } X{N}over{n_2}

N road Wheel®| 2|4 [rpm]

{n_2y : HY A& 2H4 [rpm]

9.5.3 % EdlL 0]d Y Lol H=s

9.5.20thhef Ao Al gts A2z £

9.5.4 -‘HO* §I‘°e'9|

_ =Sl o
= Sd=s

9.5.11
sol 2474 7 79 18
A0l gt 37H8 2]

(a)" "0.001911eft ({15+Grover{30{rmK_A}}right){ o _{rmem, 1} H{{d_2}"1.8 H{rmm}Z
(b)" "0.00191left ({15+G}rover{30{rmK_A}}right){ o _{rmem,2}}{{d_2}"1.8}Z

(c)" "0.0395{{d_2}"1.8Hrmm}Z

G={100}over{W{R_t}}>< 9.5.3Z0 e} L&l =t ¢

road wheel £ [N - m]
{o_{rmem,1}} ," "{ o_{rmem,2}}
factor

18-
d2 @ Y slYe IAHE [mm]
m: st 2= [mm]

mkK_ A H 80 FUHA=
EYddeise E£eto

[} |-
Rt @ EfO[Of2 2% ¢tE [mm]

=, A BR
= Aol B HA H [N
|,

CEREE R

=2 M

— O

ol
e
KT
1
=
0
0lo
_Oi
rr

N
M
0o
_o'ﬂ
e
5|
g
0l0
I

H

factor



Note . & (a),(b)= TS &0| T 45 AT [N - M]

(a)"  "{15+Grover{15710{rmK_A}}{ o _{rmem, 1} H{d_2}"1.8H{rmm}Z
(b)"  "{15+G}rover{15710{rmK_A}}{ o _{rmem, 2} }{{d_2}"1.8}{rmm}Z
9.5.5 & 3ol FE ET= oo Aloz2RE AN ZE
2R Q| P& 224 Mish &=C}

{15+G}over{16670{rmK_A}}{ o _{rmbm, 1} }m{1_f,2}{d_2}cos y
{15+G}over{16670{rmK_A}}{ o _{rmbm,2} }m{1_f,2}{d_2}cos ¥

{o_{rmbm,1}}" "," "{o_{rmbm,2}} @ P A o 22
factor

{1_f,2y  HE Lo o[%e|F Z0| [mm]

y o HEe glol=4
CI2 @& 4= 9.5.400 Z0|7ICE
10. 221} &
1l 222 ts Aoz FOXICH (o2t ol ost
()HSE 2=

{tany Jover{tan(y+ )}
(DAY o] 2=

{tan( y - )}tover{tany }

tan : 0|18 S50 tSole Al A 2A&A0[2] OR
(D103 %)

Note. [2E 10] off FO0{& OFE A+2
60m’/s2t 130m’/s[60cSt 2 130cSt ]2

AADIE KA 2 AEZ2o= A2 J|x== SiLt.
_19_

11. t9 ™M (Self-Locking)
Bt M It=S JI stChH ZIEA AEfe| B0l aJF MSE 0 0F otCt.
Note. & J10{Q 9™ 20| “0"0| ALt Lo gt Molet 0 2ottt
5 2|0|E 20| oL Ct 2PAL 228 i E 2t
A Ofa2y) ofE S5 2 JHAl= D42 WEA @ ststy] 20 228 stol ool
2ol H =0,
01242 U oM E IR = BHEM Y D102 AAE Alatistse QUAl StCt.

12. &9 J|g =
o Il =H 4= BS308=
Chee SHol Jlgstoiore e

- EC.
=0[Ct.

iE8]
oo
=
HT
=
o

A=

ron



(a) UMNES = AS

(b) WAIHAH L= diameter factor(HE AlF)
(c) & Y 2&°

(@) sSs@xz E8)

(e) HISE Y&t

(f) A 0t 2 5 JIA I3, azeld Aot
(h) ey (HY oY =Hollet 1Y)

(i) &tf 71019 =

o

9
A% Re E= SA, MES2 BS3080 wet =4 ottt

(g

L= ANAZ L= diametral WX JF J]E0]

K OF etCt.

0
=
> |
00 >
=)
(0]
o+
&
4
2 H
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T 7. 99 J109 D12 89 factor
=839 =M 38 factor
Group Material o= mx Ay | factor o _{rmem}
A B C D E
~ Lemhm)
Phosphor bronze centrifugally cast BS1400-PB2 69 - |8.3°[8.3]19.0(15.2
A Phosphor bronze send cast , chilled BS1400-PB2 63 - |6.2°16.216.912.4
Phosphor bronze send cast BS1400-PB2 49 - |4.6"|4.65.3(10.3
B Gray cast iron (2| F&) BS1452 grade 180 40.0 6.2 4.1 [4.1+]|4.1+|5.2+
BS970:part 1;
C 0.40% carbon steel normalized Section 2.1 138 10.71 6.9 - - -
080M40
BS970:part 1;
D 0.55% carbon steel normalized Section?2.1 173 15.2(8.3+| - - -
070M55
BS970:part 1; 15.2
E Carbon case-hardening steel (B EHAH) | Section 4 276 48.3130.34 - - +'
080A15+
BS970:part 1;
Nickel and nvickel—molybdenum Section 4 395 53 1030 34 - ~ 15.2
case-hardening steel (SNM) 665M17 § +
805M20
. . . . BS970:part 1;
Nickel-chromium and nickel-chromium- .
. Section 4 15.2
molybdenum case—hardening steels 345 60.7130.3H - -
(SNCW) 665M13 +
835M15
«Z| 5l & 2™ 5% =2.54m/s
tos 450 s,
+EN 329} Aol ZS.
§ 20| ol 8ot s=d A3,
AtEe EF & factor
Long distance goods vehicle that run for
long period in top gear 0.9
Goods vehicles 1.0
Goods vehicles with trailer 1.1
Long distance passenger coaches 0.9
Urban passenger transport buses 1.15
private motor cars 1.25
Trolly buses 1.25
Dumper s 2.0
.8 AL factor {K_{rmA}}
Note. = 710 A O0[AO] dA=2 SH=0 ZCtD JHEGHH Blo{ad HUHIE AHO0lA el YHE

9= 210| JtsotLt.
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Drawing number
T345/2

Third angle projection 85 308

Blank dwimeter (ondentracity rol.
A XK A dotum-journols &

[ Y DK KX
AN
G AXXE & Yy
EXXK
x5
I ]
b B
I i
|| KN 457
LA iEH -K}L
| XoEN A o
Manwfacturing deta
Mo, of threads [r, ] x
Diamater factar () X Additional informatien
Axial madule [m) x #t purchasers discretion
Class Cl.X.85 v i ;
Hand Ads or L.
Thraad finlshing peeces
CEntre diztanca wilh WM MM
mating gear KHXKX
Baving gear dravwing fo,
Material Provective
Tinnh
l3gue Date
Certd,
Dims, in Surface XX | Toleranees
Scala texture  +f mm dirms.
Checked
Contracton
Traced Contracbor's drg. raf,
Cirawon Title Worms Drawing number PR4ED
Y 1] Yo EFE £
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Drawing mumber

Third mngle predectleon  BS 308

134641
2 3
| o E—
] Y|
| |1
I
N2 LD -4
LT 1
B S B X, XX
EiS Y
23 KM ! ! @XM
@0k B N ) . ]
|1 KExu5?
4=
{ %Y '
= A ]
{ F-\ :
"l X XKKX
L #,,f’““ KX XX
. S i e
/K _
Locating face to ba identilisd, \ o ]
Squareness tal, XXX wide, L%, r
Detum@ X XXX bore, H.J{H__
Blank diamater concentricity to o
@LXXH K datum@X XUXX bore X EX
Manufacturing duta
Mo. of testh {291 XK
Diamneter factor {4} X Additional informatlon
Aaxial module {m] ¥ 1 at purchasar's discretion
Llass Gl X, B5
Hand R.h. ar Lh,
Back lagh Grade X
Contre distanca with X XXKEX
mating gaar HEAXEK
Mating gear drawing no.
Magerlal PFrotective
finish
I$us Catw
Cerid,
Dime. in Surface XX |Tolerances
Sealg texture : mm dims.
Checked
Conbractor
Traced LContrector™s drg. ref,
Orawn Title Warrmahag Drawlng number T35
[
08 12] 9Y FUY EF=H
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Al AF o Al
Aol ST 1000rpm, SAHE|IF 255mm I 00| IF 15:19l
ATl MHS A Ltotet.

=

b

o
10

:
0

5.22%H

{z_1}={7+2.4sqrtatover{R_g} = {7+2.4sqrt255}over{15}
{z_1}=3.02

wetM 2.1 =3

el 5.2=2%YH
{z_2}=(3%15)-1=44
31t 5.3.2 =5H
q=8

6.22FH
{rmm_{rmmax } }={2a}over{{z_2}+q-2{x_{2,min}}}
{rmm_{rmmin}}={2atover{{z_2}+q+2{x_{2, rmmax }}}

2 5,62=2 RH{x{ {x {2, rmmax}}" "," "{x_{2,rmmin}} = ZJ| HoHM y I}
Z R0olCt.

tany={z_l}tover{q}={3}over{8} (6.3.1& %)
ek y=20.55°

{xA{ {xA{2,rmmax}} =0.5

{x_{ {x_A2,rmmin}} =0.432

e M

{rmm_{rmmax } }={2<255}over{44+8-(2<0.432) }=9.97
{rmm_{rmmin} }={2 < 255}over{44+8+(2<0.5) }=9.62

G7 oA oA 9.8
A2 3/44/8/9.8

LA =2

Uets sz

o] = 0
|

|HU|JF 5:10] 22 205mme| SaIHe|E 2= Pl = EdADIM J10{2
A

= ot=AtEe 3 AMSE2 120kN0| 20, 25=2| z[0f ot=E2 80kN,
E = 475N - m, ELOJO] 2[H grA 2 480mm,
0.80]C}.



5.22 % H
{z_1}={7+1.6sqrt{a}over{R_g} = {7+1.6sqrt{205} jover{5}
{z_1}=5.98

r etM {z_1}=6 , {z_2}=30
JEl3dt 5.3 =25 H
g=6.5
tany ={z_l}Yover{q}={6}tover{6.5}
¥ =42.71°
a2l 5 62 =% H

{xA{ {xA2,rmmax}} =0.5

{x_{ {x_A{2,rmmin}} =0.27

2t Al

{rmm_{rmmax} }={2a}tover{{z_2}+q-2{x_{2,min}}} ={2>x205}over{30+6.5-(2>x0.27)}=11.40
{rmm_{rmmin} }={2a}over{{z_2}+q+2{x_{2,rmmax} } } ={2><205}over{30+6.5+(2<0.5)}=10.93

HP WAlM melgts +ot¥ m=11

0l Off
metM =22 6/30/6.5/11.0

B.3
210f O BLOIAIS] SIR1FI200] 2A £2 0¥ A0l szl B
EI42b 0]2f3 DP2o ZEl Yol Ut B2 S2S soet.

(a)" "M" "=" "0.00191{X_c,1}{ o _{rmem, 1} }7Z{{d_2}"1.8}{rmm}
(b)" "M" "=" "0.00191{X_c,2}{ o _{rmem,2}}Z{{d_2}"1.8}{rmm}
_33_

9.2.2=25H —e %0 et A 1L ofE &3 [N -m]= CIESA0M
A A= PHLC 5

-1
bal
ro
\J
|0
HU
=
r-v—
ne
rr
a

()" "0.0018{X_b,1H o _{rmbm, 1}}" "{rmm}" "{1_f,2}" "{d_2}cosy
()" "0.0018{X_b,2}{ o _{rmbm,2}}" "{rmm}" "{1_f,2}" "{d_2}cosy

T 7=25H

{o_{rmem,1}} =48.3MN/m’
{o_{rmem,2}} =15.2MN/m’
{o_{rmbm,1}} = 276MN/m’
{o_{rmbm,2}} = 69MN/m’

6L 25 H

£
=l



Z=1.209

6.3 225 H

{d_2}=2a-qm=(2%255)-(8<9.8)=431.6mm

9.2.1=2H
{v_s}=0.0000524{rmm}H{n_1}sqrt{({z_1"""2}+{q™2}) }
=0.0000524X9.8<1000sqrt{ ({3"""2}+{8"2}) }= 4.39m/s

g 729 H
{X_A{rmec,1}}=0.13
{X_{rmc,2}}=0.26

08 8= % H
{X_{rmb,1}}=0.27
{X_{rmb,2}}=0.445

6.3 =2H

1_{f,2} = (d_{rma,1} + 2c)sin™{-1}left[{b_etover{d_{rma,1} + 2c}}right]
{d_{rma, 1}}={rmm}(q+2)=9.8x10=98
{c_{rmmin}}=0.2{rmm}cos ¥ =0.2<9.8<c0s20.55° =1.83
{b_{rme}}=2{rmm}sqrt{(q+1)}=2<9.8 X sqrt{9}=58.8

e
webA 1.4f,2} = 101.66sin™{-1}{58.8}over{101.66}=62.7

(a)" "M" "=" "0.00191%0.13%x48.3x1.209%{{431.6}"1.8}%9.8=7864 {rmN - m}
(b)" "M" "=" "0.00191%0.26%15.2x1.209% {{431.6}"1.8}%9.8=4950 {rmN - m}
(c)" "M" "=" "0.0018x0.27X276X9.8X62.7x431.6% c0s20.55=33309 {rmN - m}
(@" "M" "=" "0.0018X0.445X69X9.8X62.7x431.6% c0s20.55=13724 {rmN - m}

wetM 9/ 1ol ot

2l 2
9.2.32=%H 4 &¢

of CHoli Mietet= M2l MIsh ¢h2 4950[N - m]O[Ct.
2 ]

{Mn_2}over {9550 }={4950>< 1000 3 }over {9550 < 44 }=35. 3{rmk }

UetM 71012l 844 =12 35.3[kW]

B.4
ere Z[O J10] box ZE5 I 15:10(2HH B.20M e e =2 ES
SlUmf FE B gloo) HEde sfelslel

9.5.22FH #¥ 3[L0| 2ot Llot= ¢

Jou
1o
lo
HTI
L
rr



{W_1} u{R_t}=80><0.8><480=30720{rmN - m}

ZICf AME E3 475N - m= HY oY E0| MSEO
{M_{rme}HR_1HR_2}=475*% 15 5=35625{rmN * m}

wetsd =zt A 21 E3= 212 o|Ho WE 30720[N - m] ol Mgt gH=C}.
9.5.4=%H Ot20 tet HH 2ol ZU o8 Ea= Uhas AMoA 20A=
wHE F|ogte= Mot gh=Ct
()" "M" "=" "{15+G}rover{15710{rmK_A}}{ o _{rmem, 1} H{d_2}"1.8}{rmm}Z
(b)" "M "=" "{15+G}rover{15710{rmK_A}}{ o _{rmem, 2} }H{{d_2}"1.8}{rmm}Z
()" "M" "=" "0.0395{{d_2}"1.8}{rmm}Z
9.5.5=22H =0 tst Y 3o U 58 Ea= L3 Ao 2UHA=
Us | Agko 2 Het Y=L},
(e)" "M" "=" "{15+G}over{16670{rmK_A}}{ o _{rmbm, 1} Hrmm}{1_f,2Hd_2}cos ¥
()" "M =" "{15+G}rover{16670{rmK_A}}{ o _{rmbm, 2} Hrmm}{1_f,2}{d_2}cos ¥
_35_
I 72%H

{o_{rmem,1}} =48 3MN/m’
{o_{rmem,2}} =15.2MN/m’
{o_{rmbm,1}} =276MN/m’
{o_{rmbm,2}} =69MN/m’

H 622 2H

2=1.145

% 82 PH

{K_{rmA}}=1

6.32 =% H

{d_2}=2a-qm=(2><205)-(6.5><11.0)=338. 5mm

9.5.4=%H
G={100}over{W{R_t }} X roadwheel E==={100x30720}over{120><480}=53.3

6.3 =2H

1_{f,2} = (d_{rma,1} + 2c)sin™{-1}left[{b_etover{d_{rma,1} + 2c}}right]
{d_{rma,1}}={rmm}(q+2)=93.5

{c_{rmmin}}=0.2{rmm}cos y =1.62

{b_{rme} }=2{rmm}sqrt{(q+1)}=60.25

(hetA 1_{f,2) = (93.5+3.24)sin™{-1}left[{60.25}over{96.74}right 1=65.04

(a)" "M" "=" "{15+53.3}over{15710}<48.3<{{338.5}"1.8}x11x1.145=94535 {rmN - m}



(b)" "M" "=" "{15+53.3}over{15710} < 15.2>x{{338.5}"1.8} X 11x1,145=29755 {rmN - m}

(c)" "M" "=" "0.0395x{{338.5}"1.8}x 11> 1.145=17783 {rmN - m}

(@" "M" "=" "{68.3}over{16670} X 276 11X65.04 < 338.5> cos42.71=201230 {rmN - m}
(e)" "M" "=" "{68.3}over{16670} X 69 11 65.04<338.5x cos42.71=50308 {rmN - m}
(D)2 (0)of Lol R+ 5= A 912 &3 30720N - m@| Ofef OICF

WefM 20omme| Se A2 e MAolA 40 P EE LS SITHE0{0F Stot.

E 3= 30720/17738=1.732] factort2 Z I} afOFPF St thek 2> %A & ule| SHit.
wets SalHel= factor 1.2200 2loll (IS=0 250mm A& =0{LOF SHCF.
250mme| =2 H2| ,q=6.5

{rmm_{rmmax } }={2aover {{z_2}+q-2{x_{2,min}}} ={2X<250}over{30+6.5-(2<0.27) }=13.9
{rmm_{rmmin}}={2atover{{z_2}+q+2{x_{2, rmmax}}} ={2x250}over{30+6.5+(2x<0.5)}=13.3

m=13.5% =9 H
M=2& 32! 6/30/6.5/13.5 0]
{d_2}=(2X250)-(6.5x13.5)=412.25

(wehA
(c)" "M" "=" "0.0395%{{412.25}"1.8}x13.5%x1.145=31117 {rmN - m}
(b)" "M" "=" "{68.3}over{15710}x 15.2x {{412.25}"1.8} % 13.5% 1.145=52058 {rmN - m}

oMl Jl0le e75s E2& Ut

B.12| © 7! 3/44/8/9.82] A A 2L dimension= +*olct.

6.32=FH

Worm dimension

tany =2z1/q=0.375 vy =20° 33"
di=aqm=8X%9.8="78.4 mm

h,1=m=9.8 mm

hf 1min=m(2.2cos y-1) =1.06m = 10.388 mm
hf 1max=m(2.25cos y-1) = 1.11m = 10.878 mm
Coin=0.2mcosy =1.835mm

Coax = 0.2bmcos y =2.294 mm

d,.1= di+2h, 1= m(q+2) = 98 mm

di1=dy=2h; 1=78.4- (2 X 10.388)=57.624 mm
p,= Tzm=92.3 mn

a,=20°

COS Y =C0osy cosa,=0.880

Y =cos  0.88=28" 22'

d_b = {p_zjover{mtan{ y_b}} = " "54.41" "mm
by = 14mcos y =128.469 mm




{bars}tsub c}} =m(0.7444cos y +0.6428) = 13.13 mm

{barh}sub c¢}} =m—{{{bars}_clover2ttan20° =7.410 mm
37—

Wormwheel dimension

di=2a - (d; 1+ 2¢) = 448.706 mm

df 5=2a - (d,. 1+ 2c) =408.330 mm

da 2.min=d;+0.4m = 452,626 mm

da 2 max = d¢ + m = 458.506 mm

¥ 4= 0.5(d; 1+ 2¢) = 30.647 mn

b_e = 2m{root{(gt1)}}= " "58.8" "rmmm

1_{f,2} = (d_{a,1} + 2c)sin™{-1}left[{b_etover{d_{a,1} + 2c}}right] =" "62.70" " rmmm

02 02 oo

0 o

|
qu
—
()
|0
HU

T
m

1=0.0233 = tan

tany =0.375

tan( y+ )={tany+tan ‘over{l-tany tan }={0.401}over{1-0.00975}={0.401}over{0.990}
tan( y - )={0.349}over{1.010}

et

o PE9 8 =1{0.375x0.991}over{0.398}=0.926=92 . 6%

el sl P2E9 @2 ={0.3517rover{1.0087x<0.375}=0.922=92. 2%

B.7

2t cycleO| Ofefel F£II2 O|FHAI LD 1Y9H 700cyclel His 615(9.3.3

7
gr)e=z AdeEl tsote st wotss 2do6tet.

Il 1:E=3&= 2000N - mOll Al 1200N - m& w24
8 AZH 1 3s
H 55 0 16rpm
)| 2:E39= 800N -n= =H
2R AZF D 10s
Y 55 1 32rpm
_ag-
Il 3:E=&= 3000N - mOllAl 2000N - m& w24
R AZ2E 2
" 5% 0 16rpm



04 J1A1 M_1 =3000N - m
HO| &2 H=3+10+2=15s
{n_2}=16rmrpm

| 1.

0 1. oM el ot2ol thet SJF 28 AlZt2

={3}over{4}left({16}over{16}right) X left ({2000 }over{3000}+{1200}over{3000}right) X le
ft[{left({2000}over{3000}right )" 2}+{left ({1200 }over{3000}right )"2}right ]=0.484s

| 2.
I 2. olMEl OFL20 thet SO &8 A2t
={10}over{4}left ({32}over{16}right){left ({800}over{3000}right)"3}=0.378s

+J| 3.

1 3. olMel Ot thet STt 2= AZHE

={2}over{4}1left ({16}over{16}right)left ({3000 }over{3000}+{2000}over{3000}right) X left
[{1left ({3000}over{3000}right )2 }+{left ({2000 }over{3000}right )"2}right 1=1.204s

199 5 SIF 28 AlZEE2
=700{(0.484+0.378+1.204) }over{3600}=0.4rmh
life ={26000}over{12}<0.4=866rmh

O 9= H Ot20 tigh life factore= =2.42

wWetM J10leE Cha2l ool tist 324 sts2e= Al = 0{0F Stit.
=3000/2.42

=1240 N - m<16rpmOll A1 2] & 2| E=T>

L= 2.08Kw

2 =

el = wak gl xof Jlz=et AAl tll

0o Y= saeHet J10ule F0el ez AFdE swat Ix o
et 257 e e /Y JI0E Alot=l =52



O30 IH40M qgts BE ettt
/l]()ﬂkl dl | j}\l'U/\% Té._Ptl'.

F=2{rma}left {qtover{q+{z_2}}right)

3
e
{d_1
Cl2 AOZ2YE = Ytsk X9 & UM ZAIGIS P00

{p_{x, "approx"} }={pi(2a-{d_1}) fover{z_2}

z1 2 LIAFESE TR Hobdt 2 ARl =2 T A p, @F TAIAE dy OlA
MEate QT JPdolAH 0] hobE AESWSU O Saie= CIE0M 2=+
ULCEH.

{rma_max}=0.5left[{({z_2}+2{x_2 ,max}){p_x}Yover{pi H{d_1}right]
{rma_min}=0.51eft [{({z_2}-2{x_2 ,min}){p_x}tover{pi}+{d_1}right]

grer P25t DAL ot S A2 DE of Yol SA E= G elol SUWIAl 2,2
HHBI. (HE0] Jtsoiti)

el 228102 2 n(2a-d))/z, 2 leadE ZH= hobE 92 &2 WP o2 Al

o

Ofl Al
thek 7.5:19] J10u|E 2+ 150mme| S4I4 eI 7 E

rir

HE D101,

919 YAIFSE 6atdf 2AEl0f ZHEL,

Z1=5; 29=37 ; =8 ; d; =53mm

2 =2 S0X 0 AR m]2 Chs2= F0{ZI0,
{pi"{"(2x150)-53"}"Yover{37}=20.97

_40_
o101 50110 21.5mme| = U[A|2F 55mme| U XA APl hobE JHdotH TS A 0lM
ot0] A O{ZICY.

{rma_max}=0.5left[{(37+1)21.5}over{pi }+{55}right ]=157.5rmmm
{rma_min}=0.5left[{(37-1)21.5}over{pi H+{55}right ]=150.7rmmm

oroF ol %12l Sl He|ot MeotAl T 2,=362 =2 =10 A LtohH
{rma_max}=154.1Irmmm , {rma_min}=147.3rmmm O FIC}.

ARSI == 1 NOOUH orCt.

z1=5; 2,=36; d1=55; a=150; p=21.5

OFOF Z=0f 7l

L (.

a

f

ol
rr

-top 2R 91 JF 521 hobJt QACHA z, ¢f2] Blepisde



delotol 20, theE 1A ¢gts ¢

rr

Cf.

o

Z1=6 ,Z2=44,d1=45§ %QUJ
kA ol = Il K| ={pi(300-45) }over{44} = 18.2
0| HdE Ql4TJ}F 60l 12 18mm~19mme| I A= Z+= hobl Jts™ S M CtotCt.

hobQ| I| A7} 18mm 0] 2147} 60|30 dy=452 I} 6HH Al Q|

{rma_max} , {rma_min} J} 151.4~145.77} 0 150mme| =4I He|2Q| &=
M= StCt.

UFH Ol hobl| U/ A|J} 19mm 0|0 S14JF 60|10 d,=40= IS0 UM 9
HALS BlIHGEH 7,=430] &0 {rma_max} , {rma_min} J} 153.1~147.00] & O]
0|21 teob  150mme| S& A2l &= M=ottt

_41_

Publications referred to

BS 308 Engineering drawing practice
BS 436 Spur and helical gears
Part 2 Basic rack form, modules and accuracy (1 to 50 metric modules)
BS 721" Specificaton for worm gearing
Part 1 Imperial units
BS 970 Wrought steels in the form of blooms, billets, bars and forgings



steels
BS 1400
BS 1452

BS 1498
BS 2519

BS 4500

BS 4656

Part 1 Carbon and carbon manganese steels including free cutting

Part 3 Steels for case hardening
Copper alloy ingot and copper and copper alloy castings
Specification for grey iron castings
Gear hobbing machine for turbines and similar drives
Glossary for gears
Part 1 Geometrical definition
Part 2 Notation
[SO limits and fits
Part 1 General, tolerances and deviations
Specifications for the accuracy of machine tools and method of test
Part 19 Gear hobbing machines



