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6/3 Dry Friction
Mechanism of Dry Friction
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quﬂaeuﬁsatﬁmmu (Friction Angles)
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6/8 The 30-kg homogeneous cylinder of
400-mm diameter rests against the vertical
M and inclined surfaces as shown. If the
coefficient of static friction between the
cylinder and the surface is 0.3, calculate the
applied clockwise couple M which would
cause the cylinder to slip.

30°

35v1 Bou Free-body diagram 'laas
Bl TagazganalainGuusnas
Lmul,l,soLﬁmmuuﬁia:ﬁmﬁmm
F \ganan

W =mg=(30)(9.81) N

5, -0

X F,c0s30°+N,sin30°~N,=0 (1)
[>°F,=0] N, cos30°—F,sin30°+F, - (30)(9.81) = 0 (2)
[Z Mo=0] cw+ M- F,(0.2)-F,(0.2)=0 (3)
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F = uN; =0.3N, waz  F,=4N,=0.3N,

UNWALTILTEAN % F, 48z F, RILURNNT (1) waz (2) 1o
0.3N, c0os30°+ N,sin30°-N, =0
(0.3c0s30°+sin30°)N, =N, =0 4)
N, cos30°—-0.3N, sin30°+0.3N, —(30)(9.81) =0

(cos30°-0.3sin30°)N, +0.3N, = (30)(9.81) (5)
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uigunIn (3) uaz (4) a='le
N, =311.7691 N

N, =236.8846 N

wnud1 N, waz N, adlusumsi (3) azld

M — (0.3)(311.7691)(0.2) — (0.3)(236.8846)(0.2) = 0

M =32.9 Nm
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8/46 Determine the smallest couple moment which can be applied to the 20-N
(=2-kg) wheel that will cause impending motion. The cord is attached to the
30-N (=3-kg) block, and the coefficients of static friction are y5 = 0.2 and
=03
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6/43 The industrial truck is used to

the 30- incline. If the coefficients of

static and kinetic friction between the
roll and the vertical barrier of the truck

both 0.40, compute the required tractiv
force P between the tires of the truck
and the horizontal surface.

v

Aad o A - v Y A
35v1 Wow Free-body diagram vassinunszanmlaadd

25, -0

P—Nsin30°-F; cos30°=0
— XF=0]

N cos30°—-F, —F;sin30°-mg =0
[ZMO =0] CCW+

Far—Fr=0; F,=F

X

v
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WNUEN F, ez Fy 9NENNTT; (4) wae (3) adluaunms (2)

N c0s30°— uN — 1N sin30°—mg =0

mg _ 1200(9.81) — 44251416 N

N p—l
c0s30°— g — usin30° ¢0s30°—0.4—0.4sin 30°

WNBA N 84 buaums (1) Wiawdl P

P = Nsin30°+ uN cos30°
P =(44251.413)sin 30°+0.4(44251.413) cos30° = 37454.8456 N
a1 P Aladoslalsdnaau LﬁaaﬁnﬂLﬁ@mﬂmiauyalﬁlﬁ@mﬂnaﬁﬁ;@1 B

1 1 d' nc‘lp | a =) 1o 1 d'
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dwnldannaunssugaddwinniie (), wia ki

move the solid 1200-kg roll of paper up

and between the roll and the incline are

e

(2)
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NI (3)  F, =F; = uN =0.4(44251.413) N

(Fu) o = 1P = 0.4(37454.8456) N

Awi F, ﬁﬁﬂmmvl,ﬁmﬂaumsam;aﬁmmﬂﬂdﬂ GRS Godwly e
ﬁdﬁuﬁa&l&ﬁNW@B%LLSﬂlﬁLﬁ@ﬂ’]ﬂﬂﬂﬁ@ﬂ B raudsliiduanuass mitoas
@Taol,ﬁ@‘ﬁ'q@ A flath LAz
Fa=(Fa)max = 4P
naumMs (1) la  Nsin30°=P - F, cos30°
naums (2) b6 Ncos30°=F, + F, sin30°+mg

P —F; cos30°
F, + Fzsin30°+mg

(5)/(6) tan 30° =

Hasan F,=F; =uP

P — 4P cos30°

g3 (7) wdonlaidu  tan30° = :
uP + 1P sin 30°+mg

v
L Qs

JaztiNanien P leaath

p_ mg tan 30°
1— 421€0530° — 2 tan 30°(1+sin 30°)

B (1200)(9.81) tan 30°
1-0.4c0s30°—0.4tan 30°(1+sin 30°)

P=221257 N ~22.1 kN Ans




