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QUESTION 1
SHAFT

PCDppyioy = mMxT

= 8x25
= 200 mm (1)
p _ 2xax NxT
60
150000 — 2x 7 x1000xT
60
T = 1432,4 Nm (1)
Tuax = L2xT
= 11x1432,4
= 1575,6 Nm 1)
Tuw., = 5x15756
= 7878Nm 1)
T = K xR
1575,6 = FTXO—’l
F = 31513N (1)
Cos20 = i
N
31513
F, =
Cos20
= 33535N 1)

(2)
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33535
F, = 23712,83N
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>
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Weesr = MxQ
= 40xg
392,4 N

23712,83+392,4
24105,23 N

I:GEARVERTICAL

Fresuitant = \/23712, 837 + 24105, 23
33813,6 N

BM 33813,6x0,3

10144,1 Nm

—
m
Il

(M) +(T)’
— |/(10144,2)" +(7878)’
12843,88 Nm

<
I

0,5[M +T¢]
0,5[10144,1+12843,88]
11493,98 Nm

D*-d*
Te = %Gx 5 XT

(D)’ ~(0.4D)’

x50x10°

12843,88 = %GX

D = 110,32 mm

D*—-d*
M. = %Zx 5 X O

4 4
11493,98 = %ZX(D) _E)OAD) x 60x10°

D 126 mm
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MECHANICAL DRAWING AND DESIGN N6

130 mm
0,4x130
52 mm (1)

Say D
and d

o
1

GEAR WIDTH

zxPCDxN
60
7x0,2x1000
60
10,47 m/s 1)

VvV =

6
6+V
6

6+10,47
0,364 (1)

Yomion = 0,108 from tables "

0,912
yGEAR = 0,154_(Tj

0,912
125
= 0,147 (1)

= 0,154—(

Ocenr Yoenr X Cy 250x10° % 0,147 x 0,364

= 13,377 MPa 1)
Pinion is weaker and governs design (1)

F, = zZxmxbxoxy
31513 = 7x0,008xbx12,58x10°

b = 99,7mm (1)
bun = 2,5xzxm buax = 4xzxm

= 2,5x7x8 = 4x7x8

= 62,83 mm = 100,5 mm (3)
Say b =100 mm (1)
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GEAR WHEEL ARMS

Dgoss = 2x130=260 mm
Leoss = 1,5x130=195mm

Wy = 25mm
tey = 1l4mm
LKEY = LBOSS

= 195 mm

PCDgr = mMxTeeth
8x25%x5
1000mm

PCD Dy
2 2
1-0,26

2
= 0,37m

BM = F xL,
31513x0,37

4
2914,95 Nm

s _ w/ Axb
s

_ 3

= %2 x05xb

_ 3

= b
M = oxZ

_ 6 3
291495 = 16x10 x%4xb
b = 0,15483 m
Say b = 156 mm
a = 0,5x156
a = 78 mm
Dok = PCD+2xm
= 1000+2x8

Dgiank = 1016 mm
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QUESTION 2
p -
A
b 150x10°
- 2 2
%[0,25 ~0,08’ ]
P = 34x10°
I:zl'OTAL
Noof collars =
PSINGLE COLLAR
_3,4x10°
350x10°
= 97
= 10
PxAxNo = F,

Px%[o,25z—o,082}x10 — 150x10°

P = 3,4044x10° Pa
RS_rS
R, = %{Rz_rz}
B y 125° —40°
3| 125% — 40?
= 89,8mm
T = uxF,xR,
= 0,03x150x10°x0,0898
= 404,1Nm
H, = 2xxNxT
60
_ 2x7rx400x404,1
60
= 16926,9J/s
He = H,
= MmMxSHC xAT
16926,9 = mx1,8x10°x30
m = 0,3135kg /s

Copyright reserved

ING AND DESIGN N6

N1150(E)(N14)H

Please turn over

(2)

)

1)

©)

©)



7- N1150(E)(N14)H

MARKING GUIDELINE -
MECHANICAL DRAWING AND DESIGN N6

p, = m
Q
800 — 0,3135
Q
Q = 392x10"m*/s
= 3,92x10*x1000x 60
= 23,5|/min (4)
[15]
QUESTION 3
R3_r3
_ 2
Rf - A{Rz_rz}
-y 150° —80°
3| 1502 —80?
= 118,55mm
T = ,uxFAfoxNO
= 0,4x8x1200x0,011855x% 2
= 910,47 Nm
Fos = 2047
245
= 372 (6)
R, - Rur
2
_ 150+80
2
= 115mm
T = ,uxFAfoxNO
= 0,4x8x1200x0,115%x2
= 883,2Nm
Fos - 9832
245
= 36 4)
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Spring force = %
= 150N /mm
T = nyAfoxNo
245 = 0,4x8xF,x0,115x2
F, = 332,88N
AL = 332,88
150
= 2,219mm
Wear = 6-2,219
= 3,78mm
P 2xmxNxT
60
_ 2x7rx900x883,2
60
= 83,24kW
QUESTION 4
A = dxL
= 0,05x0,04
= 0,002 m?
p - L
A
8x10° = L
0,002
F = 16 kN
A = bxd
= 0,05)(0,03
= 0,0015 m?
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| bxd?
XX 12
0,03x0,05°
12
3x107" m* )

| d xb?
YY 12
0,03°x0,05
12
= 1,0x107 m* (2)

= 2)(10_4 rn2 (1)

= 7,5x10° m? (1)

ox A

2
1+ a[LEj
k
16000 — o x0,0015 )

0, 252
1+ %500[2><104

o = 11111 MPa (2)

ox A

T 2
l+a(LEj

k
16000 — o x0,0015 j

0,125
1+y500(7 5x10°°
o = 10,9 MPa (2)
[13]
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QUESTION 5
D. = 750+18
= 768 mm
de. = 350+18
= 368 mm
vy - 7xDbxN
60
_ 7x0,368x900
60
= 17,34mls
Sinaa = De —de
2xC
2x15
a = 7,66°
‘95MAL|_ PULLEY 180 -2«
= 180-2x7,66
= 164,68°

0 = X x164,68
180

= 2,874 radians

T. = mxv?
= 0,8x17,34?
= 240,58 N
P = (Tl_Tz)V
42x10° = (T,-T,)17,34
(T,-T,) = 2421,9N
T, = 2421,9+T,
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Tl _TC e,u&
Tz _Tc
— e0,4><2,874
= 3,157
T-24058 .o
T, —240,58
T, —240,58 = (T2 —240, 58) x 3,157
2421,9+T, — 240,58 = 3,157T, 759,49
2421,9-240,58+759,49 = 3,157T,-T,
T, = 1363,4N

T, = 2421,9+T,
= 2421,9+1363,4
= 3785,3N

T = TyuxXW
3785,3

30
= 126,2 mm

= 127mm

2
L - Zio,+q,]+ 2% oc
2 4

X
[0,768-0,368]’
4x1,5

- %[0,768+0,368]+ +2x15

= 4,81m
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