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— Characteristics and applicatiof
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1 « Advantages L&
% In comparison to belt drive
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(D Absence of slippage J&iH 3]
(2) Smaller overall size JX ]/
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i)Small tension force
—Small forces acting on the
shaft 5k J3F /hN— K5 777N |
@High efficiency T/EMZE S, 17~98
B)Can be used under higher temperat%r
and humidity
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+¥% In comparison to toothed dri
Can be used for larger
centre—to—centre
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2. Drawbacks Ht /i

(1) Used only for parallel shafts
AT T4
@ The velocity of the chain is not constant

— Leading to larger impact, vibration and noise
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3. Applications M FH

( For low speed and severe]
operation
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Lypes of chain drives
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1&ah%EE: Power transmission chains
i%5h 77
Bushing chains & {7 #% -
Higher sliding speeds . Severe wear
Roller chains £ f& % 7%
Are extensively applied A/ 72 |
Silent chains % (LH#E) -

Less noise o &, High cost {iH#% &
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Suspending loads $& | E
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{ =+ Roller chains TR T 5

1. Structure %54

- Bushings ZfH4. )
inside link r“~
Pq %& l: : Interference fit
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Outside link pla
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Bushings %%\ L Tolerance fit
Rollers Y& F: | mmEs

The pin pass through the
bushings of adjacent links to
form swivel joints
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With an even number of links
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[ Large pitch KR P:  Cotter pins H H 4 s
1 Small pitch /N7 FE P:  Spring clamp 5'%%%
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With an uneven number of links: Offset 1
REWML RAE: LU

( Which, however, is weaker than the main  }i
Therefore, designers try to use chains with an
number of links
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§ 8—2 Motion features of chain d
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«Variation 1n speed ratio
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<Dynamic load
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) '~ Variation 1n speed ratio
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+The velocity of the chain and spe
ratio 1s not constant upon uniforr
rotational speed of the small

sprocket.
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s 1. The chain velocity B 5Ei#HE V
CHET ot WL TAKFALED
(1) The velocity of the joint of the link
FHAFLV,= o R
(2) The velocity of chain % i#
V= V,cosB = @ R, cosB
(The velocity of vertical motion of the chain 5% [
NEEHIZ A IE
V' = o RsinB)
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Since angle B varies, the chain velocity varies. §
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When rising, the
§<::) Deceleration chain suddenly falls

; Unsteady motion
i - and vice— PPy
R risin and vibration

Quick motion
suddenly changes
into slow motion

vice—versa
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s [Nstantaneous speed ratio HﬁﬁﬂL'[jz:szlilﬁ
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Y®  Only at :
— Z, (R=R,)
There is exactly a whole
number of links in the
drdeing the chain
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Average velocity of the chain& average s
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Number of teeth —
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{ —- Dynamic load Zh#ifm

1. No uniformity of the motion
— Dynamic load !
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Yo 7, w, Periodic Z

chang@cceleration — Dynamic 1%
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[t is favorable to select
ﬁ@%&% and large number of teeth
from the point of view of decrea

dynamic load
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2~ Periodic change
" EHEM AR, —Cross vibratio

Wi YEs) —Dynamic
load
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3. Mesh impact— Dynamic load
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lmpacts of the ¢hain lin
on  the sprocket teeth as newz
linkscome into engagement
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o:*gfmpact energy of motion {fiFzIgEE

In order to
reduce impact
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~4~§8=3 Roller chain drive
) design ERRT
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«Principal parameters ZSHEH Z
+Types of failure R g

é@gﬂ%%tpower curve and allowable power cdr
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~J4~~=<< Principal parameters
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1% =8 ( Usually 2~3.5)

i t = a, | —Number of meshing
teeth i 1A %L § — Wear of the
sprocket ¥¢ 1A BE 41— Shift outward
upon the sprocket teeth profiles
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The links turn fg]k%@jﬁ*ﬁxﬁigfﬁ
—Power losses NZRIMFE 1
priessure increased acting on the pins
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Chain is easily E

6atloff sprocket E
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'@éWh@ﬁ”{he number of the chain links i
even number, In order to facilitate mo
uniform wear, It is preferable to sele
gneven number of teeth for the sprock
to select the number of teeth from thz
of prime numbers. 3
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3P ( pitch¥E)

P t —Size R~ 1

 Load carrying increases /& # fE /14

N

load increase
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» [y High speed and heavy load
| Small pitch and multiple-
Hain drivew i s . NTHEP S HE

e

&; Low speed and light load
[Large pitch and single—width

chain drive (tyfE &%k A3 FEPEAHE

HWES 8RS TREER 45

[t®1s best practice to elect a
GifhNthe minimum allowable pitch

for the given load
TEEP RE/)h, HHFE<3~4 (¥2])
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L\sCentre—to—centre distance [ >fFa

he number of the chain links T2 L,
(Da= (30~50) P (a_=80P) %
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Actual centre-to-centre distance SLZrF .(rEEa
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#» J Types of failure KRIE
1. Fatigue breakage of the chain

B 2500 57 B

(chain plates, surfaces of the
bushings and rollers)

(BEAR . T4 %D{éz?iﬁﬁ)

*J]“ { A

2{ Wear of the hinge for the chainf
W —0ut off sprocket fni%E
3+ Seizure of the hinge for the ch
BEE ( At high speed Hi#E
4, Overload breakage of the chain

U SO E AL
5+ Wear of the sprockets Bk
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# — 3 Limit power curve and allowable pow

curve MR Th = i1 26 A0 F FH T 2 i 2k
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wl—4limit of the wear
failure PR A5 % PR

«2—Limit of the fatigue failure
ohe chain plates

FEMORZ 57 il Al PR
«3— Limit of the impact fatigue
failure ER&. B FMHEHE7 P
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4— Limit of the seizure of the
hengeen bushings and pins

EiE. HR AWK
B=— Allowable power curve , operat
inside the range i1s safe
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«6—Wear breakage limit under poor

lubrication and severe operating
condition
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Experimental
1 conditions
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_' Single-width
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HHET Steady load
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+ 1+ The power which can be
transmitted by a chain drive under
actual working conditions 1s

determined by multiplying the tabu
value by the correction factors
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K. K——Load factor %

|
4 - Z17#19—Kz ( Small sprocketz
tooth number factor /J\ﬁ%%%
|
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. KKEKP, { HAREO

Lp#100—K; ( Chain length
factor HEKRED

ZHEE—~ Ko ( Multiple-width

chgin.Lfaskor % HFEE RED 591
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2. V<0.6m/s ( Low speed drive {KiE /% 51)

Principal failure is overload breakage :
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"> Static strength check FgqE 1‘?4

Safety factor
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~%8-4 Forces in the chain drives
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1. Useful load TAEHi /]
Fy= 1000P/V

S s
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2. Centrifugal tension & (x4 /7

F,=qV, f
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) 3. Weight tension =& 7 /7F, = K,qga

For a horizontal drive 7K FA&%)] K:=6 ‘%
For an angle of inclination of the drive to the 1
horizontal up to 40° if<40° : K,=4 j
For over 400 fif>40° . K =2 ﬁ
For a vertical drive EE £ : K. =1 j
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4, The total force of driving

%dﬁéﬁﬁ F=F,+F,+F,

The total «faFcel ol
dTy 'r:}'ﬁzl%e F' =F%H
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The force acting on the shaft
EH177Q= F+ F'
( Except the centrifugal tension
ENWENSINAC LA ,
Q= F+2 F;~1.2 F;, (FAR)
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§8—5 Tension and arrangement

of the chain

drive 1 20 0 1
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*Arrangement ZiTh=

‘Tension 5K'&
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—{~ Arrangement B

(D Two sprockets rotates inside the one plane
P A (Bl 5 P T AE [F] — 2 P A
(Otherwise , Out off sprocket and severe wear
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2 It is best practice to
aenangeline between two sprockets
horizontally or at an angle of
inclination to the horizontal u
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M A%45° LT A
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Y Tlension Ik

(1) Causes HH] ( Differ from the
tension of the belt drive 535 AN &) )

Decide the sag value

o jf { Bad mesh B &4 R
REEFENNe | ~p, 1 s 20 |

Y5 ESR TES i

@) Methods HiE

(1) Increase the centre—to—
déntance A HOME

(2) When the centre—to—
déstdace can not changed, tension
wheel should be used.
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JEdR . FEh (RO ERRT)
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