Rear Drum Brakes
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Purpose
This standard aims at securing proper quality by standardizing specitications.

Remark - This standard and the drawing communicate gether our [CGUITCIMCLS.

Scope of Application
This standard specifics LT type rear drum brakes Tor automobiles Cereinalior referred © as the “drum

brake™).

Report of Evaluation Result

1

The quality evaluation results at cacii siaze trom development (o mass procuction shall ce submiticd 1o

KIA according 1o the Appendix.

Definition of Terminology

(1) 5.C.C (Shoe Center Clearance) : Clearance between the drum and the shoe at the shoe center
POTLON

(2) Limitstrength @ Strength at which brake can not satisfy its basic characteristics, function and
performance, or strength judged by permanent set of 1 oo or less at cvery nertion dunng test and
presence of interference.

(3) Breaking strenght @ Strength at which Srake fails.

Specification Indicated in Drawings

(1) Brake size and wheel cylinder size

(2) Standard value of required luid volume

(3) Standard values of pressurce at which the main brake begins to work and retums.

(4) Standard values of operating force of the operating lever at which the parking brake begins to work
and returns.

(5) Standard value of drag torque

(6) Standard value of brake (actor (main brake and parking brake)

(7) Standard value of shoe clearance tmin. value and m:ix. value)

(8) Tightening torgue of Lixing bolt tmin, value and max. value)

(9) Standard value of operating force of the operating lever of the parking brake

(10) Maximum and minimum specilied tightening torque of a tlare nut and screws

(11) Attaching angle of the brake

(12) Listol the brake specifications

(13) Test mode of the noise dynamo (1o be selected from Type [-1, Type [ -2, Type I and Type 1)
(14) Vehicle classification of dynamo gencral test mode (1o be selected from A, B, Cand 5)

(15) *Shupc of the brake drum

(16) Shape of the peripheral parts ol the bruke
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(17) Width, thickness, and arca of the lining “‘*
(18) Whether or not the vacuum air vent method is applied |
(19) Shape and dimension of the back plate and the dust ring on the labyrinth part

(20) Muaximum wear limit diameter of the brake drum

(21) Evaluation condition for the shoe with two-layer material

(22) Destination

(23) Inertia in one defective system

(24) Performance standard weight

(25) Strength standard weieht

(26) Vehicle weight

(27) Light payload weight and maximum payload welght

(28) Vehicle classification of heat damage on the brake (to be selected from a, b and C)

(29) Loading condition of the shoe clearance (10 be selected from L and M)

6. Evaluation Standard

This evaluation standard of the drum brake shall conform to Table 1.

Remark . The way of reading evaluation items and methods in Table 1 shall conform to the following

exampie.

‘ Evaluation
Evaluation Item ' Method |
First
Vibration resistance First evaluation 7.5.1 - evaluation
[T ST, e o method
=" | - Operating force of Second evaluation 731 —
= slider —Evaluation item — o —— Second
E ““““ I:I ;’1;; """""""""""" ested afier | T ; '3':1"_'_'!_ evaluation
evaluating the | e | method
vibration
- resistance — i | I—Thirc:l
evaluation
— Third evaluation method

~Evaluation item —
tested after
cvaluating the
—operating force —

Remark 2. The quality rank shall be represented by A, AR,B or C.

The definitions shall conform to MES K01-002 (Determination and Procedure of Quality
Ranking).
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- - et

. . Quality Evalualion
Evaluation Item cvatuaton Standard ) A
Rk ;- NMethod
e e | o
| Standar: vzl max. 1[ the hvdraulic |
Require ke ¢ . 70
EI\LL]LJ red brake fluid ressure o *._fkgl e 1355 un R 7
volume and at SO 03
* : f ‘ ——-r—-
| 1 A I b : : - :
= Pressure at (1) 1 ot beginnime of work
I ,. = o
5 beammng of work S alu o % TN
o Land retuming of (1) b JLLTEING L o
< main brake vatue min. f
[ e I . — .
~d Y L g e |
— . x f,:i,_'_-:“_'1 - AV .
~ | Opcrating force at (1) ](“ o = ]'} ! mpm =
oS R AP SIS IRRERTS: VOTK - Suandar
a8 bcgmnmg O[ work DISEA 201 WO St indard . S s 3

and retuming of
parking brake

(2) O

‘»f’lllilti RN E
s leveriput at

retamnte oo standard vilue min

Standard violuo max

auto-adjustment

Standard wvaloe

Drag 1orque B
Brake fucior alter bumnish i BEFDY =1, 4 D
First etlect First brake factor (BE,) > brake fuctor A 7001
L . \ . ) ‘
2 after burmizh (3F,) < 0.6
et
= Main brake B }
iy "1¢ ¢ > - e ; , —_
= . BE, o Within the standard value AR /.3.2
= | periormance
ﬂq _
Parking brake Operating ioree of the Operaiing AR 713
‘ . | | ; < Y {
performance (Static) lever o Standard value mas |
COld;pI};?h (1) M sandard vaiue 2 SCC = 74 f
AL TO | 1.
(d_[ bol the Mm standard value B
OSSEIDLYT1(2) No drauging
line)
Shoe |
Normal use
clear- | E
NCe Cold spike |
~ At fade |
= | |
3 Hcating spike i
g n ) N ) ]
T - oo « 14 : . A Y . T i |
- | Followability of Min., standard value € SCC < Max.

Cease of aulo-
adjustment

To cease with L side shoes thickness

0.5 mo remainded, as target

—m—re —p— e =l W_s. am

Self-lock

NoO sell-lock

Centering

—_— ——

No abnorna sislocution ot the sho
within the ranze of 100 Hz or less.
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Table 1 (Continued)
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. . , uality Evaluation
Evaluation Item tvaluation Standard Q
Rank Method
T ok (1) Breaking strength : Ideal
orque breaking L , 0
. = distribution 0.8 G {7.8m/s~} x 3
strength -
Or More A 7.5.1 p
(2) Limit strength : Ideai distribution |
0.8 G 17.8m/s>] % 2.5 or more |
(1) No breaking, tluid leak nor
abnormal scraping and vield |
Torque durability (2) Decrease of tightening torque A 7.3.2
30% or less of the minimum |
specitied tightening torque
N | ' (1) No breaking nor abnormal
2 | Durability of parking scraping and vield
s brake system (2) Deerease ot tightening torque A 7.5.3
é ol a flure nut : 30% or less of the
= | mitial torque |
= " | .
pu Increase ol the operating lever |
%ﬁ strength of parking stroke at the pulling force of 20kgf A 754 |
= | brake system (96N} of the hand lever
% * . . |
after 35 times of bumish : 30% max.
Strength of dynamic No breaking, interference with A 755
parking brake mating parts nor slip-out of the web
* |
Strength of threaded
L ° ‘ No damage A 7.5.6
portion =
e No breaking, deformati ) 1hut
Vibration 0 bre g, deformation nor fluid A 2 57
leak
Detaching and
e . Load decrease : 10% max. A 7.5.8
attaching of spring
Operational _~
be . . Load decrease : 109% muix. A 71.3.9
durability of spring
(1) 10% or less of the rusting arca
| _ on the visible part in the vehicle
Corrosion resistance condition alter 1 cycle of test A 76 1

Weatherability

(Salt spray)

(2) No corrosion that might affect the
function and the performance
after 8 cycles of test
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Tubnle ToContinued)

Y
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Evaluauon Item

croaluation Standard

(Quality
R NK

ovaluat:on
Method

Corrosion resistance

Brake noise

(D) .25 max. iorthe 3th notse
‘-..,hn.,u.,:\
Hooyor Jroan shadl be

U
Mael romithe istto the 3

Ath

P
L]k)]\&k_. LLE‘: AN

@ Type 1 -2
(ay 0.2 nmiux.

- 1
: : ca ks
l |.k--J l ..L-hl'l.-r' l"'..- ad L g L’ J\

(b) 1.0 mux. for the 3th notse che
f'iﬂ‘-.‘-n.;”;;_‘r, g Oan st be 0.1
X m the st 1o the dth

S

(D) 5.0 muax.

from the ist to the 4th

(a) 2.3 maxe rron the st o the 4th
Nelse check

for the Sth noise check

T s a P

—hr

o
E (S;ﬂ{ Spru}r) lorce o: ho f}!?L.IL;‘-“ﬁg iever Li[ A : 700
= bevinting of work of the parking i 4
- N DU .
= | brare @ 2 umes or less Of new one
5 ! ) e e | ] i B
- Qzone Sistance l - _ f 1 ' ~ . i
= One resistance - No crack contirmable with &inaoni- o ~ T :
. 1 : ! ) L - | o _-JI
Cold resistance fier of 2 muamification A } 7.6.3 |
| _ e - - ——
=3 | f
- 1
o3 ’ R L ~ \ .
S = | Life of lining 30,000 ko o B3 7.7.1
£
<z
. i ‘z
5 (1) Brake Tuid temperalure f ; j
i) .
= D Mo 0T max 5 |
= | Heat damage on brake I U T A | 7.3, 1
ﬁ - - i L
= @ Moo 130T max.
3 (2) No dumazz on boots .
IS M, L P . )
Heat damage on boots | No damase oo oot A 780
Noise (1) Noise indeoshall satistv & 10 @ ;
below,
|
@ F} Pe L | 5’
: { s

7.9.1
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Table T Continued)
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Evaluation liem

Fovatuaton Standard

Quality
[Rank

Evaluation
Method

Brake noise

| NOiSU

—_—

5' ffji‘n ‘"‘i'i‘ t‘.r"n'

O.5 max. from the Ist o the

Jth notse check

(2) Noise level at Tading shall be the
fevel C max.

"“v:-.“ -‘.-‘ = LT '!" e -]I f LI
’1.,...:\: I'La".“ht.l!.i\.,.-hl:"h_) hllulil k"{uLﬁllr J

. ¥ ™
' ! : . ' '
- - ¥ . - | h--ln?\'l..- & n Y
", -

at non-braking.

—_

Noise dynamo (maltrix
modce)

] -

(1) Notse index ineach cyele shall
salisty the tollowing.

@O Passenger car {inciuding taxi but

not § Box): (.3 max.

- (@ Truck (ncluding 1 Box - 2.0 max,
' (2) Nolevel B min. in Table 7 shall
OCCur.

Brake noise

(1) No noise

(2) However, no occurrence of
shiding noise between the shoe and
e back plaie by 15,000 km of
generni durabihity test

7.9.3

Bruke judder

Level Dmax in Table 7

7.9.4

Salfery

Conformity (o
regulation

- Taxing account of the allowance rate,

L.¢. operaling force 20% min.

and deceleration 10% min., the structural

requirement ol the [ollowing (1) 1o (4)

- corresponding to the destination shall

be satisfied.

(1) FMVSS No. 105

(2) ADR No. 31/35A

(3) ECE No. 13

(1) Japanese safety standard, and laws
and regulations of other countries |

7.10.1

Satety at full
abrasion

NO tunctional damage such as fluid fcak,
stip-out from the shoe ledge surface,

|

Interference ol cach part, etc.

7.10.2

Slip-out ol parking
cable

' No slip-out

7.10.3
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NS D LReAT
Hadle T (Continued)
! i |
. . | ~ L Quality . Evaluation
Evaluation Ttem Evialuation Standard J T |
- Rank Method
| __ | L
=2F t" 1 No mngress of waler and foreion |
o Ingress of water a . S _ : ~
3 f = T matter winch damage the turction o | A | FERERI
A~ IOTCIEn matter - |
& : ) | the performance |
(1) o need of a special ol
. oy iy - . : F ~
’ Scrviceability (23 Cqual service hours o other ; 3 , RS ;
' ‘; CUln T SRIN S s | 1
r |
Z | Misassembly or - . L D ? - '*
S t > Ol [0 provide tool proot or identilication 13 | J1T
= L MISsIng ol parts s
O _ _
NO ship-out due to vibraticn, inclusion
? _ e o o f -
- Parts transportation of torcizn matiern, deformuation and the ! 5 e tn2
ke | |

7. Evaluation Method
7.1 Common evaluation conditions
2L L Standard atmospheric condition for testing @ Unless otherwise specified, the standard
almospheric condition shall be a standard temperature condition of 20, class 13 (20 = 15
C)and a standard humidity condition of 55¢%, ¢lass 20 (65 = 20%) specttied in *!P KS
AGO06 (Standard Atmospheric Conditions for Testing).
L JIS Z 8703
7.1.2 Standard concition of test DTS
(1) Shoes and drums for test shall be new. Other test parts also shall be new as a rule.
rlowever, they may be reused provided that no deterioration of characteristics. [law and
corrosion, ¢le. is present.
(23 As for the evaluation condition for a shoe with wo-laver matertal, whether to use the
new or the used shall be indicated in the drawing,
7.1.3 Brake Huid for est : Shall contorm to KES BAO? 2 (Motor Vehicle Brake Fluids) or JIS K
2233 (Non-Petroleum Base Motor Vehicle Brake Fluids).
/.14 Incrtia
(1) Inertia | is determined by the following formula, The [ywheel with the most
approximate value is selected. 7|
“1. Forcexample, in case of inertia with a pitch o 0.5
3.19= 30, 320 =33

[nocase o mertin with @ pich of )23
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309~ 3.0 310 = 325

M B

| = 57 X R X 2 x 7 (Cgms)
9.8 R

Where, M : Tested mass (kg) ... To be selected accordin g 1o the test purposce
[L 0 Radius of tire dynamic load (m)
K : Braking distribution factor
QD Incase of a dual dynamo (for a test of the front and rear wheels)
K =]
*2. In case of the west tor e right and fert wheels of a dual dynamo, inenia shall be two
tmes of that ol a single dynamo.

S

@ Incasc of a single dynamo dncluding a test of a single wheel with a dual

dynamo)
{ 1
K = : (tront K = ————— (rear)
f+ ] | / |- | |

where, ['is the braking distribution (front braking force/rear braking force) for
the deceleration of 0.5 G {4 9m/s2)

(2) Incrtia in one delective syetemos caleulated by the following formula, The tywheel

with the most approximate value is selected and indicated in the drawing.
@ Vehicles with H-type aiping
M I

_I: 03 X R X R x

[

Note 1. When break coimnts vary, the distribution due to the change shall be
detenmmined.

(2> Vehicles with X-lype piping

M

[ = 0 R X R X R xK

Note 1. K shall be the active oraking distribution in the proximity of 0.3 G (2.9
m/sz} In deceleration during defect,
2. When break points vary, the distrtbution due o the change shall be
determined.
(@ Vehicles with Other Piping methods : Contorm 1o the drawing.
(3) Otheritems shall conform 10 *! KS R | ()
Automobiles Motor Cycles)
*TJISD 0210

9 {General Rules of Brake Test Method of
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7 LS Braking torque ;- Settins torque U lor the test under the lorque controt shall be caleulated by

the following formula,

Where, [ : Inertia
V Target decelenation
r: Radws of tire dynamic load
71,6 Shoe clearance @ Uil oos sibherwise snecind, shoe cloarinoe shalme o e
Drum brake with autenratic adjuster : Stable SCC during bumish
Drum brake without cetenatic adiuster : SCC=0.3 am
7.1 Confirmation ol limit and breaking strength : In the strenath and durablity test, 1t 1s
desirable to confirm the limit and breaking strength by continued test after having evaluated.
7.1.8 Bumish : Burnish prior to cach test shall conform to the bumnish of the dvnamo general test

™

mode indicated in Tatle 3

7.2 Basic charactenstics
7.2.1 Required brake fTuid volume

b ]
K

(1) Airvent shown ({0 and @) below shall be carried cut in the vehicle condition,

(D Let the brake Tuid Jow for ahbout S to 10 seconds.

(2 Regarding (application of hydraulic pressure of 20 Kel/en? [1960 ) = release of
the bleedery as B ovcle, carry out the airvent of 10 cveles o 20 ¢reles repeated!ly
until no coming-out air is visually confirmed.

(2) Bumish shall be carried out in the vehicle condition. Then applv prehydravlic pressure
Of 70 kgl/em? {09 wn} 3 times to calculate the mean volume by measuring the required
uid volume 3 tirmes at cach hydraulic pressure of 5, 10, 20, 30, 40, 70, 1C0 Kat/em? {0
49,098, 1.96, 294,392, 6.86, 9.31 wn}.

(3) Median of the radius R ol the Hining outer circumference shall be applied,

(4) Mcasurement shall be made at SCC ot 0.1, 0.3 and 0.3 aa respectively.,

F1g. 1 Shows un example of 4 test equipnient.
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— valve A Valve B
. — ——— “‘j
_ | ' |
t - T _L,H’T N | L1
| LT NG [N
L]
L O
uJLLlULiILL o L'i?L;aLLLI(‘)ﬂ |
Vilve A Valve B o~
i | e
_ ~ | B =
~ _ - . : | ._J:
L. Belore pressurizing Open Close
- Duriny pressurizing Close Close Urun draxe
3. During measurement Close Open
[ i
RN

Pressure ap beginning of work and refurning ol main brake

1 I}i"h"‘;!‘.‘h- “r Y 117 ¢ 3 ; o R r ’ N 1 -
L) Fiessure at beginning of work ;- Hydraulic or pncumatic pressure and the movement of
e shoe unul the full conact of the drum :ind shoe shall be measured in the vehicle

condition.

D i EERTE U o " . v T - ’ :
(<) Pressure at retuming © Hydraulic or pnecumatic pressure shall be applied until the full

contact ol the drum and the shoe in the vehicle condition, thereafter. it shall be reicased.

Then, the hydraulic or pneumatic pressure and the movement of the shoe shall be
measured.

Fig. 2 shows an example ol a test equipment.
Fia, 2

Hydraulic gauge Master evlinder

N
| }

1'F. " L_‘
\/_\ Parking brake pulling
I::_.{-*\«j; force gauge
M'/f i""/

/e
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(3} Pressures atbeumning and returning of work are shown in D) and 3 below.

L Pressure at beginning of work : (A) in Fig. 3

&) Pressure at returning ol work : (B in Fig. 3

7.2.3 Operating force at beginning ol work and retuming of parking brake

(1) Opcrating force at beginning of work : The operating force and the movement of the
shoce until the full contact of the drum and the shoe shall be measured in the vehicle
condion.

(2) Operating lorce ot retuning @ Pressure shall be applied until the full contact of the drum
and the shoe in the vehicle condition, thereafter, it shall be released. Then, the operating
lorce and the movement of the shoe shall be measured.

7.2.4 Drag torque : The test shall be made under the following conditions 10 measure the dray
lorque.
(D) Initial measurement @ The drag torgue shall be measured in the vehicle condition,

(2) Abrasion test : The abrasion test shall be made under the following conditions of (1), (2)
and Table 2.

(L Testweight @ Performance standard wei oht

(@ Braking distribution : Active braking distribution of 0.3 G {2.9 m/s2]

| ] / A
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