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0 9 5070 2240 6200
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Q1) A steel shaft (material: 50C4, Sut=700 N/mm2, Syt=460 N/mm?2) is supported by bearings A and C. It
carries: A spur gear ( with a 400 mm pitch diameter. A pulley ( with a 450 mm diameter.

The pulley transmits 25 kW at 500 rpm to the gear. Given: Belt tensions: P1=3P2.

Gear forces: Pr=Pt x tan(20°). Using the ASME code (kb=kt=1.5)

Answer (Q 1-1)

1-1 What is the allowable shear stress (tmax) for the shaft material considering keyways?

1-2 How is the torsional moment (Mt) calculated?

1-3 What is the difference in belt tensions (P1—P2) for a the pulley?
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1-4 What is the tangential force (Pt) on the gear ?

1-5 The radial force (Pr) is calculated using:

1-6 Where does the maximum bending moment occur on the shaft?

1-7 What is the bending moment at point C due to vertical forces?

1-8 What is the final shaft diameter (rounded to the nearest standard size)?
1) +  0.75xmin(0.3Syt ,0.18Sut)

2) - 0.5%min(0.3Syt,0.18Sut)
3) - 0.75xmax(Syt,Sut)
4) - 1.5xmin(Syt,Sut)
2) . 3 ‘:'r ASME CODE FOR SHAFT DESIGN Principal Sie lood
PJ - P] tan o) dimensions (mm) reniimgs (V) Designaticn
R i D B € G|
19 5 1480 630 61800
If keyways are p 3 e vabues 26 8 4620 1960 6000
be reduced by 25 per cent i q 5070 X240 1]
=504 = DI]_ d) (D l.flu'J- 3311 R06D 3750 6300
- ' W32 7 200 1500 61804
1 16 [ 7 2
- s =1 fD+d d = R MY (R M) 42 i 020 3400 16404
a = 180° + 2sin~' (5) 2012 9360 4500 6004
47 14 12700 6200 6204
L2y FO) (Dt ;""‘. 52015 15900 7R0O 6304
e ' . 2019 30700 16600 i
60 I, Aomv _ e
Ly — Xn X Ligh @, = 180=-2sin™| <5 [R—
10 -

109

Q1) A steel shaft (material: 50C4, Sut=700 N/mm2, Syt=460 N/mm?2) is supported by bearings A and C. It

carries: A spur gear ( with a 400 mm pitch diameter. A pulley ( with a 450 mm diameter.
The pulley transmits 25 kW at 500 rpm to the gear. Given: Belt tensions: P1=3P2.
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Gear forces: Pr=Pt x tan(200J). Using the ASME code (kb=kt=1.5)

Answer (Q 1-2)

1-1 What is the allowable shear stress (tmax) for the shaft material considering keyways?

1-2 How is the torsional moment (Mt) calculated?

1-3 What is the difference in belt tensions (P1—P2) for a the pulley?

1-4 What is the tangential force (Pt) on the gear ?

1-5 The radial force (Pr) is calculated using:

1-6 Where does the maximum bending moment occur on the shaft?

1-7 What is the bending moment at point C due to vertical forces?

1-8 What is the final shaft diameter (rounded to the nearest standard size)?
1) +  60x10"6xPower/2nn

2) - Powerxnx60x10"6
3) - 2mnx60x10"6xPower
4) - Powerx2mn
3) . :u{ ASME CODE FOR SHAFT DESICN II"'r”“- _IHJ' ﬂﬂ;f(- M
e i
a o P: !u.n t'l:- a; dimensions {mm) ratings (N} Designation
d D B € G
19 5 1480 630 61800
s s M08 4R20 1960 G000
b reduced by 25 per cent :Ll] "] SE'ITD :zdﬂ 6]‘?:]
L-20.TP h d (D 'I'“" B0 8060 3750 6300
- - W 1» T 200 1500 61804
1 16 f 5 = )
1% s =1 fD+d et (U R L A 41 &8 7020 MO0 16404
a = 180" + 2sin ( 2 ) 2012 980 4500 6004
47 14 12700 6200 6204
oy, EB D Romd 52015 15900 7800 6304
- - o
4 - 219 30700 16600 6014
60 ¢ [ p_d B-m?®
_ X N X Liph a, = 1o 2iat [ 22 P —
0=""7066
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"Q1) A steel shaft (material: 50C4, Sut=700 N/mm?2, Syt=460 N/mm?2) is supported by bearings A and C. It
carries: A spur gear ( with a 400 mm pitch diameter. A pulley ( with a 450 mm diameter.
The pulley transmits 25 kW at 500 rpm to the gear. Given: Belt tensions: P1=3P2.
Gear forces: Pr=Pt x tan(20(]). Using the ASME code (kb=kt=1.5)
Answer (Q 1-3)
1-1 What is the allowable shear stress (tmax) for the shaft material considering keyways?
1-2 How is the torsional moment (Mt) calculated?
1-3 What is the difference in belt tensions (P1—P2) for a the pulley?
1-4 What is the tangential force (Pt) on the gear ?
1-5 The radial force (Pr) is calculated using:
1-6 Where does the maximum bending moment occur on the shaft?
1-7 What is the bending moment at point C due to vertical forces?
1-8 What is the final shaft diameter (rounded to the nearest standard size)?"
1) +  2,122.07N

2) - 1,061.04N
3) - 238732N
4) - 3,183.10N

4)
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]

Pu— Principal Basie load
P =P tan & ; dimensions {mm) ratings (V) Designation
Rl d D B C )

19 5 1480 630 61800

R 4620 1960 G000

n 9 5070 240 6200

(D +d) (D+d)? 1§

L=204+T2%9d (D4 ) 311 060 IS0 6300

= ' 20 32 7 200 1500 AlE4
1 16 f 3 =
s 3 1 f D+d o ik M, Y+ kM) 42 ] 020 3400 16404
a = 180 2sin =8 T max

+ ( 20 } 42 12 Q60 4500 G004

47 14 12700 6200 6204

P U I L) fom? s 52 15 15900 7800 6304

; - ya—
: “ 2019 30700 16600 6404
| =y’ _ i
Lo = 60 x n x L][u, , wthn= 20~ 222 P
10 -

lnﬁ

Q1) A steel shaft (material: 50C4, Sut=700 N/mm2, Syt=460 N/mm?2) is supported by bearings A and C. It
carries: A spur gear ( with a 400 mm pitch diameter. A pulley ( with a 450 mm diameter.
The pulley transmits 25 kW at 500 rpm to the gear. Given: Belt tensions: P1=3P2.

Gear forces: Pr=Pt x tan(2007). Using the ASME code (kb=kt=1.5)

Answer (Q 1-4)

1-1 What is the allowable shear stress (tmax) for the shaft material considering keyways?
+-2 How is the torsional moment (Mt) calculated?

1-3 What is the difference in belt tensions (P1—P2) for a the pulley?

1-4 What is the tangential force (Pt) on the gear ?

1-5 The radial force (Pr) is calculated using:

1-6 Where does the maximum bending moment occur on the shaft?

1-7 What is the bending moment at point C due to vertical forces?
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1-8 What is the final shaft diameter (rounded to the nearest standard size)?
1) +  477,464.83/200

2) - 477,464.83/400
3) - 477,464.83/150
4) - 477,464.83/225
5) ||-: . :tjrr ASME CODE FOR SHAFT DESICGN lf‘n'mq'rmf ﬂ‘“f:- M
PJ = P‘ Lan o ay dimensions (mm) reniimgs (V) Designation
Sl & i D B C 3 )
019 5 1480 630 61800
% B 4620 1960 G000
w9 5070 2240 6200
L—aC - FI.ﬂl]- d) | I.Dl-rlei'l“ 3¥ 11 8060 3750 6300
- ' 20 3207 2700 1500 61804
1 16 f 3 3
- . 1 { D4d ey = Uk M+ (kALY 42 ] 020 3400 16404
a = 180° + 2sin () 212 %0 4500 6004
47 14 12700 6200 6204
s e, FD) (D= B e 52015 15000 7800 A304
5 < 7 -
4 219 30700 16600 6404
| S f,—m\l _
Lo = 60 x n x Ll[bir a, =1m- 25 £ Pt
0= "5
106

Q1) A steel shaft (material: 50C4, Sut=700 N/mm2, Syt=460 N/mm?2) is supported by bearings A and C. It
carries: A spur gear ( with a 400 mm pitch diameter. A pulley ( with a 450 mm diameter.

The pulley transmits 25 kW at 500 rpm to the gear. Given: Belt tensions: P1=3P2.

Gear forces: Pr=Pt x tan(2007). Using the ASME code (kb=kt=1.5)

Answer (Q 1-5)
1-1 What is the allowable shear stress (tmax) for the shaft material considering keyways?

+-2-How is the torsional moment (Mt) calculated?
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1-3 What is the difference in belt tensions (P1—-P2) for a the pulley?

1-4 What is the tangential force (Pt) on the gear ?

1-5 The radial force (Pr) is calculated using:

1-6 Where does the maximum bending moment occur on the shaft?

1-7 What is the bending moment at point C due to vertical forces?

1-8 What is the final shaft diameter (rounded to the nearest standard size)?
1) +  Pttan(20°)

2) - Ptsin(20°)
3) - Ptcos(20°)
4) - Ptcot(20°)
6) J: . :L:rr ASME CODE FOR SHAFT DESICN lr‘”_“r-“mir Hﬂ"'f. M
P =P tan & 4 dimensions {mm) ratings () Destenation
= d D B C G '
19 5 1480 630 61800
8 4620 1960 G000
09 5070 2240 6200
L—oc. TD+d) (D+d)f 11 8060 3750 §300
- 2 40
0 12 7 200 1500 AlE04
1 16 f 3 3
o s —1 {D+d o = = Uk MY+ O MY 428 7020 300 16404
o = 180" +2am ( 2C } 212 960 4500 60
47 14 12700 6200 624
L mae D) D=7 o 52015 15900 7800 6304
! 19 30700 16600 6404
- B-m’
Lo — 60 x n x L][”, a, =152t 222 P "
10 -
106

Q1) A steel shaft (material: 50C4, Sut=700 N/mm2, Syt=460 N/mm?2) is supported by bearings A and C. It
carries: A spur gear ( with a 400 mm pitch diameter. A pulley ( with a 450 mm diameter.
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The pulley transmits 25 kW at 500 rpm to the gear. Given: Belt tensions: P1=3P2.
Gear forces: Pr=Pt x tan(207). Using the ASME code (kb=kt=1.5)
Answer (Q 1-6)
1-1 What is the allowable shear stress (tmax) for the shaft material considering keyways?
1-2 How is the torsional moment (Mt) calculated?
1-3 What is the difference in belt tensions (P1-P2) for a the pulley?
1-4 What is the tangential force (Pt) on the gear ?
1-5 The radial force (Pr) is calculated using:
1-6 Where does the maximum bending moment occur on the shaft?
1-7 What is the bending moment at point C due to vertical forces?
1-8 What is the final shaft diameter (rounded to the nearest standard size)?
1) +  Point C (near pulley

2) - Point B (gear location)
3) - Point A (bearing)
4) - Midway between A and C
7) e :Ljrr ASME CODE FOR SHAFT DESICN n-,,,,-,;_.,,.j Beic load
'é, - 'Pi Iu.n a- ), dimensions (mm) ratimgs (M) Designation
i D B C i,
0 19 5 1480 630 61800
26 ] 4620 1960 ()
in 9 5070 2240 6200
#(D+d) (D+4d)? 35 f
L=20+10%9 (020 I 11 8080 3750 6300
- ' W32 T 200 1500 61804
. 16 r = = X
. 1 (D+d d” etk MY (kMY 42 % 7020 M0 16404
a = 180° + 2sin () b 21 %0 4500 6004
471412700 6200 6204
{ map s WO (D - R-me _ e 52 135 15900 7800 6304
T 19 30700 16600 6404
. lo g A =m’ _ _re
60 x n x Lyop a = 1m-2int( ) Rom®
0="7056
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Q1) A steel shaft (material: 50C4, Sut=700 N/mm?2, Syt=460 N/mm?2) is supported by bearings A and C. It
carries: A spur gear ( with a 400 mm pitch diameter. A pulley ( with a 450 mm diameter.
The pulley transmits 25 kW at 500 rpm to the gear. Given: Belt tensions: P1=3P2.
Gear forces: Pr=Pt x tan(20(]). Using the ASME code (kb=kt=1.5)
Answer (Q 1-7)
1-1 What is the allowable shear stress (tmax) for the shaft material considering keyways?
+-2Heow is the torsional moment (Mt) calculated?
1-3 What is the difference in belt tensions (P1—P2) for a the pulley?
1-4 What is the tangential force (Pt) on the gear ?
1-5 The radial force (Pr) is calculated using:
1-6 Where does the maximum bending moment occur on the shaft?
1-7 What is the bending moment at point C due to vertical forces?
1-8 What is the final shaft diameter (rounded to the nearest standard size)?
1) + 1,697,660 N-mm

2) - 347,644 N-mm
3) - 954,928 N-mm
4) - 955500 N-mm

8)
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Pu— Principal Basie load
P =P tan & ; dimensions {mm) ratings (V) Designation
Rl d D B C )

19 5 1480 630 61800

R 4620 1960 G000

n 9 5070 240 6200

(D +d) (D+d)? 1§

L=204+T2%9d (D4 ) 311 060 IS0 6300

= ' 20 32 7 200 1500 AlE4
1 16 f 3 =
s 3 1 f D+d o ik M, Y+ kM) 42 ] 020 3400 16404
a = 180 2sin =8 T max

+ ( 20 } 42 12 Q60 4500 G004

47 14 12700 6200 6204

P U I L) fom? s 52 15 15900 7800 6304

; - ya—
: “ 2019 30700 16600 6404
| =y’ _ i
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Q1) A steel shaft (material: 50C4, Sut=700 N/mm2, Syt=460 N/mm?2) is supported by bearings A and C. It
carries: A spur gear ( with a 400 mm pitch diameter. A pulley ( with a 450 mm diameter.
The pulley transmits 25 kW at 500 rpm to the gear. Given: Belt tensions: P1=3P2.

Gear forces: Pr=Pt x tan(2007). Using the ASME code (kb=kt=1.5)

Answer (Q 1-8)

1-1 What is the allowable shear stress (tmax) for the shaft material considering keyways?
+-2-Hew is the torsional moment (Mt) calculated?

1-3 What is the difference in belt tensions (P1—P2) for a the pulley?

1-4 What is the tangential force (Pt) on the gear ?

1-5 The radial force (Pr) is calculated using:

1-6 Where does the maximum bending moment occur on the shaft?

1-7 What is the bending moment at point C due to vertical forces?
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1-8 What is the final shaft diameter (rounded to the nearest standard size)?
1) +  55mm

2) - 50 mm
3) - 60 mm
4) - 65mm
9) ||': . :Ljrr ASME CODE FOR SHAFT DESICGN lrl”'”r-"m”' ﬁdﬂ::. M
F =P tan a dy dimensions (mm) reniimgs (V) Designation
—— i D B € G '
0 019 5 1480 630 61800
- I keyways are j\ln-w-cm. the above vaboes are 1o 3“ ] 4&30 l%ﬂ Gl
be reduced by 235 per cent J-l] 9 SUTU :Hﬂ 6200
[—oc TD+d) (D+d)f 3010 8060 370 630
2 40’
20 32 7 2700 1500 61804
1 16 f 3 3
o . 1 fD+d o p— Uk M )+ (K ALY 42 ] 020 3400 16404
a = 180° + 2sin [ I } 4212 960 4500 6004
47 14 12700 6200 6204
e, ED ) (D= omd 52015 15900 7800 6304
= < 7 -
s 4 . 219 30700 16600 6404
o R=mv e
I 60 x n x L][”, T Bmt "
10 =
106
4 T
I | ™,
Qutput f: . ~\1
shaft ] | ]
= —F - f—-—--—-1
§ J
J—] '-.,‘ ! .ﬂ’
2 . - T — R
S
S, p——
gl SN
')
B =12 t——T\—e}—-J—- 1
1 . -/ [}
=4 N
i -

S
i e "“-;J-—{

-

L
1 / \'|
-3 ,
Input N

" shaft =

Q2: A train of spur gears is shown in Fig. Gear 1 is the driving gear and transmits 5 kW power at 720 rpm.
The number of teeth on gears 1, 2, 3, and 4 are 20, 50, 30, and 60, respectively. The module for all gears is 4
mm, and the gears have a 20° full-depth involute profile

Answer Q(2-1)

2-1 What is the pitch diameter of Gear 1?

2-2 What is the pitch diameter of Gear 3?

2-3 What is the torque transmitted by Gear 1?

2-4 What is the tangential force between Gears 1 and 2?
2-5 What is the radial force between Gears 1 and 2?
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2-6 What is the torque transmitted by Gear 3?
2-7 What is the tangential force between Gears 3 and 4?
2-8 What is the radial force between Gears 3 and 4?

1) + 80 mm

2) - 100 mm
3) - 60 mm
4) - 120 mm
10) . 3 U, ASME CODE FOR SHAFT DESICN
P =P tan & b
) (D +d) (D+d)?
L= ==+
o s 1 (D+d = IS M, M,
a=180° + 2sin~" (5)
Ly = 60 x n x Lygp a, = 0= 22t 22 ;:—"=
0= —"755
-_4_ __-'—P'I'—H-L_L
~ et
Qutput # ! ,
shaft f | \L
=R=| R t—-—@--—-1
1= I"l' —_— : . I"II
2 "‘){" T }if
=} s N
B =
|- l"k hq_l___.f'r r."
. s
= <
1 / K
e o)
|| Input N
shaft -

Principal Basic foad
dimensions {mm) raiings (N) Designation
d D B C G
19 5 1480 630 61800
%8 4620 1960 6000
30 9 5070 140 6200
3511 RO&D 3750 6300
20 i 7 2700 1500  61B0M
42 B 7020 3400 16404
2 12 Q360 4500 G004
47 14 12700 6200 6204
5215 15900 TR0 6304
219 30700 16600 a4

Q2: A train of spur gears is shown in Fig. Gear 1 is the driving gear and transmits 5 kW power at 720 rpm.
The number of teeth on gears 1, 2, 3, and 4 are 20, 50, 30, and 60, respectively. The module for all gears is 4

mm, and the gears have a 20° full-depth involute profile
Answer Q(2-2)

2-1 What is the pitch diameter of Gear 1?
2-2 What is the pitch diameter of Gear 3?
2-3 What is the torque transmitted by Gear 1?

iadall 12/42



Aiadl 4 ) sanll
elaias dasla
Ay IVl JgaY) S e

2-4 What is the tangential force between Gears 1 and 2?
2-5 What is the radial force between Gears 1 and 2?

2-6 What is the torque transmitted by Gear 3?

2-7 What is the tangential force between Gears 3 and 4?
2-8 What is the radial force between Gears 3 and 47

1) + 120 mm
2) - 80 mm
3) - 100 mm
4) - 60 mm
l 1) ||': . :L:rr = if!ml:l: IL'UDE EhU‘E: :'-HAIT DESIGN lr‘”.“r.“m”l H‘Hl:f”[‘w
'.l.}J = P: Iuln :‘l. ay shafl 5 1 e the ASME coude, Accordi s dimensions (mm) | ratings (N) Designation
i D B C G
1] 9 5 1450 B30 o] Bl
I Meyways are presem, the above vabues are to W 8 4620 1960 000
be meduced by 25 per cent :LI] 9 ﬁfl?l:] lldfl 5200
L=20C+ 7“{).]' d) | '-Dl'{f“" W11 8060 3750 6300
- ' 00 32 7 2700 1500 61804
3 16 f 3 =
- s =1 fD+d s UML)+ Ok MY 42 i 020 3400 16404
o= 180° + 2sin () - 212 90 4500 6004
47 14 12700 6200 6204
ey ED L (D= Bom 52015 15900 7800 6304
" T 72019 30700 16600 6404
60 ¥ N X L T— Y ﬂ:A.-"‘
LL[] . g 10k &= S ) Po—
106
4 T
~ Y
Cutput f{ ! ~\
shaft k | ]
A A
1
2] N Ty
R S
= fTTS N
L e A I S e
i I'\" I _J__f‘l i
= LR
] -
. S
— N
1
B -E3FE-3 ,f 1
|| Input \ Y
shaft —

Q2: A train of spur gears is shown in Fig. Gear 1 is the driving gear and transmits 5 kW power at 720 rpm.
The number of teeth on gears 1, 2, 3, and 4 are 20, 50, 30, and 60, respectively. The module for all gears is 4
mm, and the gears have a 20° full-depth involute profile

Answer Q(2-3)

2-1 What is the pitch diameter of Gear 1?
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2-2 What is the pitch diameter of Gear 3?

2-3 What is the torque transmitted by Gear 1?

2-4 What is the tangential force between Gears 1 and 2?
2-5 What is the radial force between Gears 1 and 2?

2-6 What is the torque transmitted by Gear 3?

2-7 What is the tangential force between Gears 3 and 4?
2-8 What is the radial force between Gears 3 and 4?

1) + 66,314.56 N-mm
2) - 50,000 N-mm
3) - 72,000 N-mm
4) - 60,000 N-mm
12) I: . :tjrr ASME CODE FOR SHAFT DESICN lr'-”'m-,'m,j ﬂ‘“f:- M
P =P tan a a4 dimensiong (mm) ratings (N} Desigration
S R i D B € G
1 9 5 14580 630 6] Bl
- If heyways are m\--—emﬁ‘n‘; abowve lJ'l.:;:— are 1o 26 8 4620 1960 M)
be reduced by 25 per cent :LI] q SUTD :14[1 6200
L-9C - F[Dl]- d) | iDl-rleJ']“' 311 8060 3750 6300
- ' 00 032 7T 200 1500 61804
1 16 f 5 =
o s —1fD+d a-— U M 1+ Ok MY 42 1 T020 3400 16404
o= 180"+ 2sin ' (') b 21 G 4500 6o
47 14 12700 6200 6204
e, ED ) D= L 52015 15900 7800 @304
“ ki 19 30700 16600 6404
B = e
60 XX L][pj, T mﬁ'
Lijy= ———+—
106
4 L T T -
-~ | .
Qutput fr | ~“L
shaft ] | ]
A= —-P4- +—-—{P-'_"f
§ a1
1
2] N Ty
S
51 NN
[ L]
B =R (O]
i . __,n"" ¥
S \ -
i -
™ o~
1= :vlﬁ\
1 f
B o]
| | Input N Y.
shaft -

Q2: A train of spur gears is shown in Fig. Gear 1 is the driving gear and transmits 5 kW power at 720 rpm.
The number of teeth on gears 1, 2, 3, and 4 are 20, 50, 30, and 60, respectively. The module for all gears is 4
mm, and the gears have a 20° full-depth involute profile

Answer Q(2-4)
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2-1 What is the pitch diameter of Gear 1?
2-2 What is the pitch diameter of Gear 3?
2-3 What is the torque transmitted by Gear 1?
2-4 What is the tangential force between Gears 1 and 2?
2-5 What is the radial force between Gears 1 and 2?
2-6 What is the torque transmitted by Gear 3?
2-7 What is the tangential force between Gears 3 and 4?
2-8 What is the radial force between Gears 3 and 47
1) + 1,657.86 N

2) - 1,500N
3) - 1,800 N
4) - 2,000N
e ial i =i Principal Basie load
1 3) : 5 t:f ASME CODE FOR SHAFT DESIGN ‘||.
,.l.JJ = P: [u.n a. dy dimensions (mm) raiings (N) Designation
i D B C G
w19 5 1480 630 61800
o8 4620 1960 G000
o9 5070 2240 A0
L=2C+ 7“{)]' d , ':D'f“'""' ¥ 1 8060 3750 6300
2 Iy
- 00 32 7T 200 1500 61804
o s+ —1 (D+d o = S UM, )+ (M, 2% 700 M0 16404
a = 180" + 24 (?{'} 212 9360 4500 604
47 14 12700 6200 624
{3, BB D= ;5-"'{,-.--- 5215 15900 7800 6304
: . ' TTOO19 30700 16600 6404
A=m’
Lo — 60 x n x L][”, a, == 207 222 g
10 -
106
4 T
~ | .,
Output ,.-’J i ~\1
shaft ; | l
L] 1
1
21 ST
R S
. / . = \
3 i [
=12 :——T\k—e}——)——l
1 . / T
== \ T
] -
e A~
J— 1. “‘:J-‘-..::
1 { k
-3 1
|| Input AL
shaft -

Q2: A train of spur gears is shown in Fig. Gear 1 is the driving gear and transmits 5 kW power at 720 rpm.
The number of teeth on gears 1, 2, 3, and 4 are 20, 50, 30, and 60, respectively. The module for all gears is 4
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mm, and the gears have a 20° full-depth involute profile
Answer Q(2-5)

2-1 What is the pitch diameter of Gear 1?
2-2 What is the pitch diameter of Gear 3?
2-3 What is the torque transmitted by Gear 1?
2-4 What is the tangential force between Gears 1 and 2?
2-5 What is the radial force between Gears 1 and 2?
2-6 What is the torque transmitted by Gear 3?
2-7 What is the tangential force between Gears 3 and 4?
2-8 What is the radial force between Gears 3 and 4?
1) + 60341 N

2) - 500N
3) - 700N
4) - 800N
14) ||': . :_L:rr ASME CODE FOR SHAFT DESICN mjur."mir ﬁmf:. M
P =P tan & dy dimensions {mm) reniimgs (V) Designation
—— i D B C G '
0 19 5 1480 630 6I800
6 8 4620 1960 G000
W9 5070 2240 §200
[=oc TMD+d) (D+d) I 1 8080 3750 £300
- 2 i
W27 0 1500 61804
180° + 2sin ! (2:d & r”' Jik M+ (kM Y 208 7020 MO0 16404
“ +2sin (%) 212 960 4500 6004
471412700 6200 6204
o s ED (D= LEL 52015 15900 800 6304
" ki 72019 30700 16600 6404
= -
60 x n x Lign &, w1025t 222 ekl
Lijy= ———+— '
106
4 LT
s ~
Output ;J ! *\1
shaft ; | l
=R R f—-—G--—-4
[ 1
1
2T e
j‘ih pX
g
e - Jlu" . . "'\II
3 Il II,f i v '
- -
i I |
— \ =
i -
. A
. : <
1 f \
Szan U ey S
|| Input N Y
shaft -
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Q2: A train of spur gears is shown in Fig. Gear 1 is the driving gear and transmits 5 kW power at 720 rpm.
The number of teeth on gears 1, 2, 3, and 4 are 20, 50, 30, and 60, respectively. The module for all gears is 4

mm, and the gears have a 20° full-depth involute profile
Answer Q(2-6)

2-1 What is the pitch diameter of Gear 1?
2-2 What is the pitch diameter of Gear 3?
2-3 What is the torque transmitted by Gear 1?
2-4 What is the tangential force between Gears 1 and 2?
2-5 What is the radial force between Gears 1 and 2?
2-6 What is the torque transmitted by Gear 3?
2-7 What is the tangential force between Gears 3 and 4?
2-8 What is the radial force between Gears 3 and 4?
1) +  165,786.4 N-mm

2) - 150,000 N-mm
3) - 170,000 N-mm
4) - 160,000 N-mm
15) J: . :L:rr ASME CODE FOR SHAFT DESICN n.”“?PHJI Hﬂ"'(. kw
P =P tan & a; dimensiong (mm) ratings () Destenation
—t— i D B € G )
19 5 1480 630 61800
s are present, the abox 26 .} 4620 1960 ()
e reduced ._‘\u_- % T Cent :LIJ l-j ﬁﬂﬂj 1240 6:‘?:]
L—oc. TD+d) (D+d) I 1 060 370 6300
“ ’ i W37 200 1500 61804
& Jda [ o - i\l
; 16 = = )
R T- s =1 (D4d A= VML + R MY 42 % 7020 3400 16404
@ = 150" + Zain ( W } 2012 9360 4500 6004
47 14 12700 6200 6204
{3, BB (D= Aome 5215 15900 7800 6304
! “ o TTOO19 30700 16600 6404
; lo, B—m®
I 60 x n x L][m , wthn= 20~ 222 g
10 1
10{:
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14 e
~ | .,
Output ‘ | :
shaft f | \1‘
== - f—-—--—-1
J—13. \ f"l"-u J
. <1
= e Sl
3 ] | ! i
Sttt ({6
= \

e

- Sl

1 { ‘1

v e B 2 , |

|| Input . Y

T ghaft —r

Q2: A train of spur gears is shown in Fig. Gear 1 is the driving gear and transmits 5 kW power at 720 rpm.
The number of teeth on gears 1, 2, 3, and 4 are 20, 50, 30, and 60, respectively. The module for all gears is 4
mm, and the gears have a 20° full-depth involute profile

Answer Q(2-7)

2-1 What is the pitch diameter of Gear 1?
2-2-What is the pitch diameter of Gear 3?
2-3 What is the torque transmitted by Gear 1?
2-4 What is the tangential force between Gears 1 and 2?
2-5 What is the radial force between Gears 1 and 2?
2-6 What is the torque transmitted by Gear 3?
2-7 What is the tangential force between Gears 3 and 4?
2-8 What is the radial force between Gears 3 and 4?
1) +  2,763.11 N

2) - 2,500N
3) - 3,000N
4y - 2800N

16)
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M ASME CODE FOR SHAFT DESICN ) N
Pu—t Principal Basie load
,.l.DJ = Pi [u.n a- dy dimensions {mm) ratings (N} Designation
i D B C G
19 5 1480 630 61800
- If Keyways are m\--—em:.‘:lr; abowve lJ'I.:;:— are 1o 26 b 4620 1960 ()
e reduced t\u_- % T Cent :LI] I.] SUTD 1140 E':m
L-20+" D.]' d (D l'{ff y I O1 86D S0 6300
) ' ] 00 02 7T 200 1500 6154
o 1 fD+d ¥ o 2 M)+ (kMY 428 7020 MO0 16404
a=180° + 2sin”" () e 212 9360 4500 6004
47 14 12700 6200 624
{3, BB (D= Aome 52015 15900 7800 6304
: “ ' 19 30700 16600 6404
| R—mv’
I 60 x n x L][u, , = 100 2 22 Powm® "
10 =
106
4 L T -
~ | .
Output ,.-’I | “‘a
shaft , | L
i el e - +—-—€P—'_"f
L] 1
J—"] '-.," 1 ;,.
2 N . T —— .
S
L. J——
55! NN
[
B =1 -
= \
] s
~. A
J—. :—;J-—._:;x
1
e (o)
|| nput Rm_f/
shafft

Q2: A train of spur gears is shown in Fig. Gear 1 is the driving gear and transmits 5 kW power at 720 rpm.
The number of teeth on gears 1, 2, 3, and 4 are 20, 50, 30, and 60, respectively. The module for all gears is 4
mm, and the gears have a 20° full-depth involute profile

Answer Q(2-8)

2-1 What is the pitch diameter of Gear 1?
2-2-What is the pitch diameter of Gear 3?
2-3 What is the torque transmitted by Gear 1?
2-4 What is the tangential force between Gears 1 and 2?
2-5 What is the radial force between Gears 1 and 2?
2-6 What is the torque transmitted by Gear 3?
2-7 What is the tangential force between Gears 3 and 4?
2-8 What is the radial force between Gears 3 and 47
1) + 1,005.69 N
2) - 900N
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3) - 1,100N
4) - 1,200N
17) I: _ :t:'r ASME CODE FOR SHAFT DESIGN n-”“-..lr_.‘”' ﬂ‘“f:- kw
PJ = P‘ Lan o ay dimensions (mm) reniimgs (V) Designation
4= d D B € G )

W19 5 1480 630 61800

26 .} 4620 190 )

W9 5070 140 200

[=oc TD+d) (D+d) 3011 8060 3750 6300

i 2 4 00 32 7T 2700 1500 61804

- Ji i - - i)
3 16 f 7 7 5
) . _1{D+d o Jik My 1+ (KM, Y 428 7020 M0 16404
a=180° + 2sin " (5= T s

+ (%) 212 9360 4500 6004

47 14 12700 6200 6204

L map, B D 5215 15900 7800 6304
: o 19 30700 16600 6404

60 x n x Lygp a = 1m- 20”527 R —m?
10

1[]{5

- 1500 -

Q3: A crossed leather belt drive transmits 7.5 kW of power at a belt velocity of 13 m/s. The belt is 6 mm
thick, and the coefficient of friction between the belt and pulleys is 0.3. The permissible tensile stress for the
belt material is 1.75 N/mm?, and the density of leather is 0.95 g/cc.

Answer (Q 3.1)

3-1 What is the diameter of the smaller pulley? Round off to the nearest standard size

3-2 What is the diameter of the larger pulley?

3-3 What is the length of the belt?

3-4 What is the angle of wrap (in degrees)?

3-5 What is the exponential term epa?

3-6 What is the width of the belt?
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3-7 What is the tight-side tension (P1)?
3-8 What is the loose-side tension (P2)?
1) + 250 mm

2) - 300 mm
3) - 200 mm
4) - 350 mm
1 8) J: _ 2 Llr, ASME CODE FOR SHAFT DESIGN lr.l.”“?'””r Hﬂ"'(. kw
_ a4 1l spproach of des gnin . .
F =P tana r shaft i 1o wse the ASME o dimensions {mm) ratings NV | pyecienation
- 4= f d D B € G )
0195 480 630 61800
26 .} 4620 1960 (M)
w9 5070 240 5200
L=oc. TD+d) (D+d)f I 1 8060 3750 6300
- 2 4C
W0 32T 200 1500 61804
3 16 f 7 7 .
1% =1 {D4d = S Uk M)+ (kM) 28 7020 00 16404
a = 180"+ 2sin" (3) 2o 9 4500 6004
471412700 6200 6204
o2y ED ) D= Bt 52015 15900 7800 6304
: *‘ 19 30700 16600 6404
60 x n x Ly a = 1m- 207527 R —m?
10

1[]{5

1000 rpm

Q3: A crossed leather belt drive transmits 7.5 kW of power at a belt velocity of 13 m/s. The belt is 6 mm
thick, and the coefficient of friction between the belt and pulleys is 0.3. The permissible tensile stress for the
belt material is 1.75 N/mm?, and the density of leather is 0.95 g/cc.

Answer (Q 3.2)

3-1 What is the diameter of the smaller pulley? Round off to the nearest standard size

3-2 What is the diameter of the larger pulley?
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3-3 What is the length of the belt?
3-4 What is the angle of wrap (in degrees)?
3-5 What is the exponential term epo?
3-6 What is the width of the belt?
3-7 What is the tight-side tension (P1)?
3-8 What is the loose-side tension (P2)?
1) + 500 mm

2) - 600 mm
3) - 450 mm
4) - 400 mm
19) J: . :L:rr ASME CODE FOR SHAFT DESICN n.m”‘”‘”’ Hﬂ"'(. kw
P =P tan & 4 dimensions {mm) ratings () Destenation
—— i D B € G )
19 5 1480 630 61800
8 4620 1960 G000
o9 5070 1240 6200
L—oc. TD+d) (D+d)f I 1 060 370 6300
B 2 i
0 32 7 200 1500 AlE04
: 16 = = )
C . —1 (D+d o UMY + (kM) 28 7020 M0 16404
a = 180 2sin e AT s
+ ( 20 ) 42 12 Q60 4500 G004
47 14 12700 6200 6204
{wags D+ (D) Bom i 5215 15900 7800 6304
= . A =
! “ 19 30700 16600 6404
. 1o A-m
I 60 x n x Lm.jP a, =152t 222 P —mn?
10

10{5

1000 rpm

Q3: A crossed leather belt drive transmits 7.5 kW of power at a belt velocity of 13 m/s. The belt is 6 mm
thick, and the coefficient of friction between the belt and pulleys is 0.3. The permissible tensile stress for the
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belt material is 1.75 N/mm?, and the density of leather is 0.95 g/cc.
Answer (Q 3.3)
3-1 What is the diameter of the smaller pulley? Round off to the nearest standard size
3-2 What is the diameter of the larger pulley?
3-3 What is the length of the belt?
3-4 What is the angle of wrap (in degrees)?
3-5 What is the exponential term epa?
3-6 What is the width of the belt?
3-7 What is the tight-side tension (P1)?
3-8 What is the loose-side tension (P2)?
1) +  4271.85 mm

2) - 4000 mm
3) - 4500 mm
4) - 3800 mm
20) J: _ :Ljrr ASME CODE FOR SHAFT DESICN n_m”'”ur ﬂuif(' .le}dk.f
P =P tan a 4 dimensions {mm) ratings (N} Designatian
—— éi D B € G )
19 5 1480 630 61800
M08 4R20 1960 00
o9 5070 1240 6200
[—oc.TDtd) (D+df I 1 8060 370 6300
2 .] —
B i 00 032 7T 200 1500 61804
2 1% - = )
T g1 f D+d A VMUY S (kMY 428 7020 300 16404
a = 130° + 2sm ( W ) 212 960 4500 60
47 14 12700 6200 6204
s e, ED) D= 5215 15900 7800 6304
. 2 £ = v
" 19 30700 16600 6404
) I R-m _
60 x n x L][p}r T P —
0= —""796
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Q3: A crossed leather belt drive transmits 7.5 kW of power at a belt velocity of 13 m/s. The belt is 6 mm
thick, and the coefficient of friction between the belt and pulleys is 0.3. The permissible tensile stress for the

belt material is 1.75 N/mm?, and the density of leather is 0.95 g/cc.
Answer (Q 3.4)
3-1 What is the diameter of the smaller pulley? Round off to the nearest standard size
3-2 What is the diameter of the larger pulley?
3-3 What is the length of the belt?
3-4 What is the angle of wrap (in degrees)?
3-5 What is the exponential term epa?
3-6 What is the width of the belt?
3-7 What is the tight-side tension (P1)?
3-8 What is the loose-side tension (P2)?
1) +  208.96°

2) - 180°
3) - 220°
4) - 195°
21) I: . :tjrr ASME CODE FOR SHAFT DESICN m”“."r.wf ﬂ‘“f:- M
a = Pi Iu.n t'l- dy dimensiong (mm) ratings (N} Designation
d D B € G
1 9 5 1480 630 6] Bl
26 8 4620 1960 M)
- 0 w9 5070 2240 200
[-9csTD+d)  (D+d) 3011 %060 3750 6300
- 2 40
20 32 7 00 1500 AlE4
1 16 f 5 = )
. . _1{D+d d ik M, P + (kM) 428 7020 M0 16404
a = 180 2sin =18 s

+ (5¢°) 212 960 4500 6004

47 14 12700 6200 6204

oL B Dt 5215 15900 7800 6304

“ 719 30700 16600 6404

_ 60’ XX L][m a, =12t 2= Py
10 10°
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1)
2)
3)
4)

22)

500 rpm

Q3: A crossed leather belt drive transmits 7.5 kW of power at a belt velocity of 13 m/s. The belt is 6 mm
thick, and the coefficient of friction between the belt and pulleys is 0.3. The permissible tensile stress for the
belt material is 1.75 N/mm?, and the density of leather is 0.95 g/cc.
Answer (Q 3.5)
3-1 What is the diameter of the smaller pulley? Round off to the nearest standard size
3-2-What is the diameter of the larger pulley?
3-3 What is the length of the belt?
3-4 What is the angle of wrap (in degrees)?
3-5 What is the exponential term epo?
3-6 What is the width of the belt?
3-7 What is the tight-side tension (P1)?
3-8 What is the loose-side tension (P2)?
+ 299
- 25
- 314
- 185
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P.=Panax .

) m(D+d) (D+d)?
L=+ ===+

a = 180° + 2sin~" [”"I}

Pl

- 60 x n x Lmj,

L
10 10°

ASME CODE FOR SHAFT DESICN
e imspemtant sppressch of designing = nsmassivn . Friveipal E'Tfff' load
shaft i o wse the ASME code. According i this dimensions (mm) ravings (N} Dezignation
i D B € G
S e e il Tl 0 19 5 1480 630 61800
A s ey o beres waboes are tz W8 4620 1960 6000
e ey 25 e cent W9 5070 240 6200
I 11 8060 3750 6300
i 20 32 7 2700 1500 AI804
o e M+ MY 28 020 3400 16404
- 212 960 4500 6004
47 14 12700 6200 6204
e L2, =d7 L 52015 15900 800 6304
: i 72019 30700 16600 6404
A B=d) A—myv e
o, = | Bh=2sin’ | = P: _ "”__i
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1)

2)

3)

4)
23)

500 rpm

Q3: A crossed leather belt drive transmits 7.5 kW of power at a belt velocity of 13 m/s. The belt is 6 mm
thick, and the coefficient of friction between the belt and pulleys is 0.3. The permissible tensile stress for the
belt material is 1.75 N/mm?, and the density of leather is 0.95 g/cc.
Answer (Q 3.6)
3-1 What is the diameter of the smaller pulley? Round off to the nearest standard size
3-2 What is the diameter of the larger pulley?
3-3 What is the length of the belt?
3-4 What is the angle of wrap (in degrees)?
3-5 What is the exponential term epo?
3-6 What is the width of the belt?
3-7 What is the tight-side tension (P1)?
3-8 What is the loose-side tension (P2)?
+  90.4 mm
- 80 mm
- 100 mm
- 75mm
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P.=Panax .

) m(D+d) (D+d)?
L=+ ===+

a = 180° + 2sin~" [”"I}

Pl

- 60 x n x Lmj,

L
10 10°

ASME CODE FOR SHAFT DESICN
e imspemtant sppressch of designing = nsmassivn . Friveipal E'Tfff' load
shaft i o wse the ASME code. According i this dimensions (mm) ravings (N} Dezignation
i D B € G
S e e il Tl 0 19 5 1480 630 61800
A s ey o beres waboes are tz W8 4620 1960 6000
e ey 25 e cent W9 5070 240 6200
I 11 8060 3750 6300
i 20 32 7 2700 1500 AI804
o e M+ MY 28 020 3400 16404
- 212 960 4500 6004
47 14 12700 6200 6204
e L2, =d7 L 52015 15900 800 6304
: i 72019 30700 16600 6404
A B=d) A—myv e
o, = | Bh=2sin’ | = P: _ "”__i
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1)

2)

3)

4)
24)

500 rpm

Q3: A crossed leather belt drive transmits 7.5 kW of power at a belt velocity of 13 m/s. The belt is 6 mm
thick, and the coefficient of friction between the belt and pulleys is 0.3. The permissible tensile stress for the
belt material is 1.75 N/mm?, and the density of leather is 0.95 g/cc.
Answer (Q 3.7)
3-1 What is the diameter of the smaller pulley? Round off to the nearest standard size
3-2 What is the diameter of the larger pulley?
3-3 What is the length of the belt?
3-4 What is the angle of wrap (in degrees)?
3-5 What is the exponential term epo?
3-6 What is the width of the belt?
3-7 What is the tight-side tension (P1)?
3-8 What is the loose-side tension (P2)?
+ 9492 N
- 800N
- 1100N
- 700N
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P.=Panax .

) m(D+d) (D+d)?
L=+ ===+

a = 180° + 2sin~" [”"I}

Pl

- 60 x n x Lmj,

L
10 10°

ASME CODE FOR SHAFT DESICN
e imspemtant sppressch of designing = nsmassivn . Friveipal E'Tfff' load
shaft i o wse the ASME code. According i this dimensions (mm) ravings (N} Dezignation
i D B € G
S e e il Tl 0 19 5 1480 630 61800
A s ey o beres waboes are tz W8 4620 1960 6000
e ey 25 e cent W9 5070 240 6200
I 11 8060 3750 6300
i 20 32 7 2700 1500 AI804
o e M+ MY 28 020 3400 16404
- 212 960 4500 6004
47 14 12700 6200 6204
e L2, =d7 L 52015 15900 800 6304
: i 72019 30700 16600 6404
A B=d) A—myv e
o, = | Bh=2sin’ | = P: _ "”__i
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1)

2)

3)

4)
25)

500 rpm

Q3: A crossed leather belt drive transmits 7.5 kW of power at a belt velocity of 13 m/s. The belt is 6 mm
thick, and the coefficient of friction between the belt and pulleys is 0.3. The permissible tensile stress for the
belt material is 1.75 N/mm?, and the density of leather is 0.95 g/cc.
Answer (Q 3.8)
3-1 What is the diameter of the smaller pulley? Round off to the nearest standard size
3-2 What is the diameter of the larger pulley?
3-3 What is the length of the belt?
3-4 What is the angle of wrap (in degrees)?
3-5 What is the exponential term epo?
3-6 What is the width of the belt?
3-7 What is the tight-side tension (P1)?
3-8 What is the loose-side tension (P2)?
+ 37624 N
- 500N
- 300N
- 450N
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M ASME CODE FOR SHAFT DESICN
Fu—t Principal Basie load
P =P tan & o, dimensinng (mm) ratings (N} Desigration
N L d D B € a '
. 19 5 1480 630 61800
" Cmporays st s he abave vabacs are 10 W& 4620 1960 6000
be reduced by 25 per cent 10 q 5070 X240 A0
= LAY f L A2 X
L-9c.TD+d) (D+d) I 11 860 3750 6300
2 40
0 2 7 200 1500 AlE4
1% = =
a =180° + 2sin " () 7 R BT ol s
2 4212 9360 4500 B004
47 14 12700 6200 6204
{m s, DA (D= fome? e 52015 15900 7800 6304
=2 - ‘ "
* 2019 30700 16600 6404
| - A—mv’ _ o
Lo — 60 x n x L][u, , wthn= 20~ 222 P
10 —

106

Q4: A transmission shaft rotates at 720 rpm, transmitting power from a pulley (P) to a spur gear (G). The

forces are:

« Belt tensions: P1=498 N, P2=166 N

* Gear forces: Pt=497 N, Pr=181 N

* Pulley weight: W=100 N

* Shaft diameters at bearings B1 and B2: 10 mm and 20 mm

* Load factor: 2.5

* Required bearing life (L10h): 8000 hours

Answer (Q 4.1)

4.1. What is the vertical reaction force (RV1) at bearing B1?
4.2. What is the horizontal reaction force (RH2) at bearing B2?
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4.3. What is the total radial force (Fr1) at bearing B1?

4.4. What is the dynamic load capacity (C1) for bearing B1?
4.5. Which bearing is selected for B2 (20 mm shaft)?

4.6. What is the bearing life (L10) in million revolutions?
4.7. What load factor is applied to calculate dynamic load capacity?
4.8. What is the final bearing selection for B1 (10 mm shaft)?

1) |+ 486N
2) - 2324N
3) - 181N
4 - 100N
26) N
P =P tan a
w(D+d) (D+d)?
L=0+=F—+ .w'J

a = 180° + 2sin”" (5)

- 60 x n x L][u,

L
10 10°

ASME CODE FOR SHAFT DESICN

be reduced by 25 per cent

4 16

¥t of 3 — i)
l,=_,r'm.'-|||+:\|‘ )

VLM P + (K, M,
.

i — v

7o

3 2
L Rl L™

Po—

Principal Basie load
dimensions {mm) raiings (N) Designation
d D B C [
w19 5 1480 630 61800
% 8 4620 1960 G000
o9 5070 2240 6200
3311 B0eD 3750 6300
20 i 7 2700 1500 61804
42 B 7020 3400 16404
2 12 Q360 4500 G004
47 14 12700 6200 6204
5215 15900 TR0 6304
219 30700 16600 614

Q4: A transmission shaft rotates at 720 rpm, transmitting power from a pulley (P) to a spur gear (G). The
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forces are:

* Belt tensions: P1=498 N, P2=166 N

* Gear forces: Pt=497 N, Pr=181 N

* Pulley weight: W=100 N

* Shaft diameters at bearings B1 and B2: 10 mm and 20 mm

* Load factor: 2.5

* Required bearing life (L10h): 8000 hours

Answer (Q 4.2)

4.1. What is the vertical reaction force (RV1) at bearing B1?

4.2. What is the horizontal reaction force (RH2) at bearing B2?

4.3. What is the total radial force (Fr1) at bearing B1?

4.4. What is the dynamic load capacity (C1) for bearing B1?

4.5. Which bearing is selected for B2 (20 mm shaft)?

4.6. What is the bearing life (L10) in million revolutions?

4.7. What load factor is applied to calculate dynamic load capacity?

4.8. What is the final bearing selection for B1 (10 mm shaft)?
1) + 1261.2N

2) - 1002N
3) - 497N
4) - 664N
27) . :L:rr ASME CODE FOR SHAFT DESIGN Principal Bt load
-?J - P: tuln- (I. dp dimensions {mm) ratings (V) Designation
i D B € G
16 9 3 1480 630 61 50
eyways a s m B 4620 1960 G000
be reduced by 25 per cent 0 9 S0 2040 6200
[—oc. TD+d) (D+d)f B 1 8060 3750 6300
2 > T
) « 000327 2700 1500 61804
, 16 ] 3 - )
o 1s o 1 (D+d @ = M, P (5, M, £ 0% 00 M0 16404
a = 180° + 2sin™ (%) 2012 960 4500 G004
47 14 12700 6200 6204
L ap s ED ) D Rom S1015 15000 7SO0 6304
. - P =
" 19 00 16600 6404
r | . A—m’ B
I 60 x n x L][pjr a, == 207 222 g
10

-_mﬁ
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"Q4: A transmission shaft rotates at 720 rpm, transmitting power from a pulley (P) to a spur gear (G). The
forces are:
« Belt tensions: P1=498 N, P2=166 N
¢ Gear forces: Pt=497 N, Pr=181 N
* Pulley weight: W=100 N
* Shaft diameters at bearings B1 and B2: 10 mm and 20 mm
* Load factor: 2.5
* Required bearing life (L10h): 8000 hours
Answer (Q 4.3)
4.1. What is the vertical reaction force (RV1) at bearing B1?
4.2. What is the horizontal reaction force (RH2) at bearing B2?
4.3. What is the total radial force (Fr1) at bearing B1?
4.4. What is the dynamic load capacity (C1) for bearing B1?
4.5. Which bearing is selected for B2 (20 mm shaft)?
4.6. What is the bearing life (L10) in million revolutions?
4.7. What load factor is applied to calculate dynamic load capacity?
4.8. What is the final bearing selection for B1 (10 mm shaft)?"
1) + 111.36N

2) - 2324N
3) - 128243N
4) - 497N

28)
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2M,

Bu=—
P =P tan & d,
1 s = OLIE 5 (whichever is i b
If keyways are presend, ihe above vaboes are 1o
b reduced by 25 per cent
mD+d) (D+d)?
L=20+ — + -
2 4C
1 16 = -
) . 1 )dd o UM ) = Ok, MY
a = 180° + 2sin~' (55) o ‘
i), D= =
=34 DB +-”“_"' g
A=’
Y e
Lo — 60 x n x L][u, , = 100 2 22 P
1 =

106

-

Principal Basie load

dimensions {mm) raiings (N) Designation

d D B C [

19 5 1480 630 61800
W08 4620 1960 G000
o9 5070 2240 6200
311 R0eD 3750 6300

20 i 7 2700 1500  61B0M
42 B 7020 3400 16404
2 12 Q360 4500 G004
47 14 12700 6200 6204
5215 15900 TR0 6304
219 30700 16600 614

"Q4: A transmission shaft rotates at 720 rpm, transmitting power from a pulley (P) to a spur gear (G). The

forces are:

« Belt tensions: P1=498 N, P2=166 N

* Gear forces: Pt=497 N, Pr=181 N

* Pulley weight: W=100 N

» Shaft diameters at bearings B1 and B2: 10 mm and 20 mm

* Load factor: 2.5

* Required bearing life (L10h): 8000 hours

Answer (Q 4.4)

4.1. What is the vertical reaction force (RV1) at bearing B1?
4.2. What is the horizontal reaction force (RH2) at bearing B2?
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4.3. What is the total radial force (Fr1) at bearing B1?
4.4. What is the dynamic load capacity (C1) for bearing B1?
4.5. Which bearing is selected for B2 (20 mm shaft)?
4.6. What is the bearing life (L10) in million revolutions?
4.7. What load factor is applied to calculate dynamic load capacity?
4.8. What is the final bearing selection for B1 (10 mm shaft)?"
1) + 195371 N

2) - 22499.09N
3) - 11136N
4) - 3456 N
29) J: . :-L:rr ASME CODE FOR SHAFT DESICN j"-n'm-,‘mf ﬂmr‘f. M
,.l.'z'J = Pi m.n :'J:- dy dimensions {mm) ratings (N} Designation
d D B c (o
19 5 1480 630 61800
If Keywnys ae present, the above ul.a:: are 1o 26 8 4620 1960 ()
be reduced by 2% per cent :LI] g SUTD 1140 6200
mD+d) (D+d)? H]
Leaos] I'D,, d) | ._lelu'; ¥ 11 K060 3750 6300
- ' 00032 7T 2000 1500 61804
3 16 f 3 3
L ) s =1 fD+d o Nk My I+ (kMY 42 8 7020 MO0 16404
o= 180° + 2sin~" () e 2012 90 4500 6004
47 14 12700 6200 204
L=3cs L) (D iy :j'“'-f,.. 5215 15900 7800 304
: * ' 19 30700 16600 6404
A= _ i
Lo = 60 x n x Ly a, = 100~ 204 2= m—"
0= —————=
106

"Q4: A transmission shaft rotates at 720 rpm, transmitting power from a pulley (P) to a spur gear (G). The
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forces are:

* Belt tensions: P1=498 N, P2=166 N

* Gear forces: Pt=497 N, Pr=181 N

* Pulley weight: W=100 N

* Shaft diameters at bearings B1 and B2: 10 mm and 20 mm

* Load factor: 2.5

* Required bearing life (L10h): 8000 hours

Answer (Q 4.5)

4.1. What is the vertical reaction force (RV1) at bearing B1?
4.2. What is the horizontal reaction force (RH2) at bearing B2?
4.3. What is the total radial force (Fr1) at bearing B1?

4.4. What is the dynamic load capacity (C1) for bearing B1?
4.5. Which bearing is selected for B2 (20 mm shaft)?

4.6. What is the bearing life (L10) in million revolutions?

4.7. What load factor is applied to calculate dynamic load capacity?
4.8. What is the final bearing selection for B1 (10 mm shaft)?

1) 4 6404
2) - 6000
3) - 6204
4) - 6305
30) . :L:rr ASME CODE FOR SHAFT DESIGN Principal Bt load
F =P tan o dp dimensions {mm) ratings (V) Destenation
—+— i D B C G )
16 9 3 1480 630 61 50
BT & s m %8 4620 1960 G000
b reduced by 25 per cent 0 g 5070 1240 6200
[—oc. TD+d) (D+d)f B 1 8060 3750 6300
2 - e
) i 0327 200 1500 6180
N 3 7 )
15 s —1fD4d ' S UMY MY 428 020 300 16404
o = 180° +2sin™ (5 } 2012 9360 4500 6004
47 14 12700 6200 6204
Lmaps BB (D-d)f Bt 52015 15900 T8I0 6304
N - P =
! “ 19 30700 16600 6404
) I B=mv _
I 60 x n x L][pjr a, == 207 222 g
10 —

-_mﬁ
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Q4: A transmission shaft rotates at 720 rpm, transmitting power from a pulley (P) to a spur gear (G). The
forces are:

« Belt tensions: P1=498 N, P2=166 N

¢ Gear forces: Pt=497 N, Pr=181 N

* Pulley weight: W=100 N

* Shaft diameters at bearings B1 and B2: 10 mm and 20 mm

* Load factor: 2.5

* Required bearing life (L10h): 8000 hours

Answer (Q 4.6)

4.1. What is the vertical reaction force (RV1) at bearing B1?

4.2. What is the horizontal reaction force (RH2) at bearing B2?

4.3. What is the total radial force (Fr1) at bearing B1?

4.4. What is the dynamic load capacity (C1) for bearing B1?

4.5. Which bearing is selected for B2 (20 mm shaft)?

4.6. What is the bearing life (L10) in million revolutions?

4.7. What load factor is applied to calculate dynamic load capacity?
4.8. What is the final bearing selection for B1 (10 mm shaft)?

) |+ 3456
2) - 8000
3) - 720
4 - 25

31)
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Fm—
P =P tan & d,
1 n =0 m.\_‘:mlm-n.-\.:: is i b
If keyways are presend, ihe above vaboes are 1o
be reduced by 2% per cent
mD+d) (D+d)?
L=2C+——T— 4
2 4C
1 16 3 I
) . 1 )dd o UM ) = Ok, MY
a = 180° + 2sin~' (55) o ‘
+d) (D) A —mv?
=34 DB +-”“_"' g
A=’
woiai [ =) —
Lo — 60 x n x L][u, , = 100 2 22 P
10 =

106

-

Principal Basie load

dimensions {mm) raiings (N) Designation

d D B C [

19 5 1480 630 61800
W08 4620 1960 G000
o9 5070 2240 6200
311 R0eD 3750 6300

20 i 7 2700 1500  61B0M
42 B 7020 3400 16404
2 12 Q360 4500 G004
47 14 12700 6200 6204
5215 15900 TR0 6304
219 30700 16600 614

Q4: A transmission shaft rotates at 720 rpm, transmitting power from a pulley (P) to a spur gear (G). The

forces are:

« Belt tensions: P1=498 N, P2=166 N

* Gear forces: Pt=497 N, Pr=181 N

* Pulley weight: W=100 N

» Shaft diameters at bearings B1 and B2: 10 mm and 20 mm

* Load factor: 2.5

* Required bearing life (L10h): 8000 hours

Answer (Q 4.7)

4.1. What is the vertical reaction force (RV1) at bearing B1?
4.2. What is the horizontal reaction force (RH2) at bearing B2?
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4.3. What is the total radial force (Fr1) at bearing B1?

4.4. What is the dynamic load capacity (C1) for bearing B1?

4.5. Which bearing is selected for B2 (20 mm shaft)?

4.6. What is the bearing life (L10) in million revolutions?

4.7. What load factor is applied to calculate dynamic load capacity?
4.8. What is the final bearing selection for B1 (10 mm shaft)?

)+ 25
) - 3
3) - 15
4 - 7
32) N
P =P tan a
w(D+d) (D+d)?
L=0+=F—+ .w'J

a = 180° + 2sin”" (5)

60 x n x L][u,
106

Ly =

ASME CODE FOR SHAFT DESICN

— Principal Basie load
dimensions {mm) ratings (N} Destgnation
d D B C (K|
T =00 £, 19 5 1480 630 61800
7 — v Ll %8 4620 190 G000
P e 2 e e W9 S0 2240 6200
| 8060 3750 6300
0 2 7 200 1500 AlE04
o e M) MY 428 7020 00 16404
""" 212 960 4500 6004
47 14 12700 6200 6204
Ladcs SELD +,HJ.(:;.-' :.:T.'.:':- -t 52015 15900 7800 6304
. 72 19 30700 16600 a4
o B m=‘_Jr:
v st | S5 | P —

Q4: A transmission shaft rotates at 720 rpm, transmitting power from a pulley (P) to a spur gear (G). The
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forces are:

« Belt tensions: P1=498 N, P2=166 N

* Gear forces: Pt=497 N, Pr=181 N

* Pulley weight: W=100 N

* Shaft diameters at bearings B1 and B2: 10 mm and 20 mm

* Load factor: 2.5

* Required bearing life (L10h): 8000 hours

Answer (Q 4.8)

4.1. What is the vertical reaction force (RV1) at bearing B1?
4.2. What is the horizontal reaction force (RH2) at bearing B2?
4.3. What is the total radial force (Fr1) at bearing B1?

4.4. What is the dynamic load capacity (C1) for bearing B1?
4.5. Which bearing is selected for B2 (20 mm shaft)?

4.6. What is the bearing life (L10) in million revolutions?

4.7. What load factor is applied to calculate dynamic load capacity?
4.8. What is the final bearing selection for B1 (10 mm shaft)?

)+ 6000
2) - 6404
3) - 6200
4 - 6300
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