Front Disc Brakes
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KES D-B201

1. Purpose

This standard aims at securing proper quality by standarcizing specifications.

Remark: This standard and a drawing communicate together our requirements.

2. Scope of Application

This standard specifies front Zisc brakes {(hereinafter referred to as the "disc brake™).

3. Report of Evaluation Results

Tom development to mass preduction snall be

The cuality evaluation results at each stage

submitted to Kia according to the AppendiX.

4. Definition of Termunology

(1) Disc brake
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KIS D-B301

(2) Metallic pad

Metallic pad manufactured in the same shape as the designated pad.

(3) Ideal braking force distribution
Braking force distribution by which both front and rear wheels are locked to generate the
maximum braking f{orce at every iTiction coefficient against the road surface (See (a) in Fig.2)
(4) Actual braking force distribution
Braking force distmbution determired by the wheel cylirder diameters of front and rear wheels,

the brake effective diameter. the ction coefficient of fricticn mterial and valve characteristics.

(See (b) in Fig. 2)

Fig. 2
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(5) Strength standard weight Weight for evaluation of strength and durability
(6) Constant load weight Weight of a fully laden vehicle
(7) Performance weight Weight for evaluation of marketability

(8) Vehicle condition Road surface tilt angle of 0 ° in a vehicle

(9) Wet condition Condition that parss are thoroughly wet with brake fluid. etc.
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5. Specification Indicated in Drawings
(1) Caliver material and surtface ftreatment
(2) Caliper shape (Appearance, shape of attaching holes)
(3) Rotor shape

Rrake etfective radius

p——
o
L

(5) Pad area. thickness (Effective full-abrasion thickness)
(6) Application or non-application of vacuum air bleeding method
(7) Minimum and maximum specified tichtening torques of the connector bolt

(8) Minimum specified tightening forGues of attaching bolts

(9) Maximum sectional shape and ceripreral shape of the brake
(10) Abrasion limit thickness of the rctor

(11) Table of brake specifications {Pedal ratio, front brake size and type of the assistor, etc.)

(12) Brake attaching angle

(13) Vehicle classification of test mode for a noise dvnamc (selected and indicated among tvpe [-1.
tvpe -2, tvpe Il and tyvpe II)

(14) Destination

(15) Periormance welght

(16) Strength standard weight

(17) Constant load weight

(18) Maximum speed

-

*] If any evaluation standard of Kia's evaluation ttems(7.8.1, 7.8.4 10 7.86, 7.9.3 and 7.2.6) 1 &
vehicle 1s not satisfied. the sunplier’s evaluation standard shall be changed even if other items

.

evaluated by the supplier are successful,

o
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6. Evaluation Standard
The evaluation standard of the disc brake shall conform to Table 1.

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

following example.

E Fvaluation
Evaluation [tem Method
- - - ; | First
Vibration resistance * First evajluation 7.9.1 - evaluation
IO IN SO e e st 3 ne tnod
Operating force of Second evaluation 5 -7.3.1 *“l_
slider (Evaluation item ! Second
5158 o U RS RS e trested after oo e e e evaluation
bili-|-- Noise $ evaluating the ! --7.3.7 —+ method
ty f 1 vibration — ~
resistance) — Third
evaluation
— Third evaluation methed

(Evaluation 1tem
tested after
evaluating the

operating force)

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

The definitions shall conform to KNS Q410007 {Determinaticn and Procedure of Qualitv

Ranking).

Table 1
Quality rvaluation ?
Evaluation ltem Evaluation Standard Rank Method ;
|
Piston seal To satisfy the standard of Type 2 A 7.2.1 !
in KS R 2069 E
Basic i
charac- ;
terist- ‘
1Cs |
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Fvaluation [tem

Table 1 (Contnued)

KES D-B301

i

el

- - —

Fluid amount
required

rigidity

Quality Evaluaticon ;
tvaluation Standard Rank Method |
|
(1) After regular air dieeding, B 7.2.2 i
the {luid amcunt reguired at !
the hydraulic pressure of |
70 kgf/cn  {6.86 MPa} snall be
the standard value or less
descrikbed in ths celow, | 5
! |
Cvlinder Standard vaiue
diameter | Y+ 4d0) cn
in. {om} . l
' New pad  Metallic ;
] |
(with a j Pad {
. shim) | (Without ;
' a shim)
1 7/8 {47.7} 1.2 1.0 |
2 (50.8} 1.3 1.0 ;
1 ;
2 1/8 {54.0} ! .4 1.1 ;
f ;
2 1/4 {57.2} 1.6 1.2 ;
2 3/8 {60.4} | 1.9 1.5 g
(2) The fluid amount reguired after
full air bleeding shall be
reported to Kia. |
|
- o |
Hydraulic pressure The deformaticon at the hydraulic B 7.2.3 !
pressure of 70 kgf/am {6.86 MPa} %
shall be the standard value or less ?
shown in the taple belcw.
Standard value ( £ + 40 ) mm
i ;
New pad Metallic pad
(with a shim) (without a shim)
0.2 0.18
T N T T
0.6 mm or less B 7.2.4 '

Piston return
amount

Wi

Documents


http://www.avadocuments.com/doc/kia-kes-d-b301-1993
http://www.avadocuments.com/doc/kia-kes-d-b301-1993

Tarle | (Continued)

KItS D-B301

Y . il —

Basic

char-
acte-
rist-
ics

e L g mm m s - -E—. M= weT

Quality Evaluaticon

Evaluation [tem Fvaluation Standard Rank Method
Caliper sliding 8 kgf {78 N} or less B 7.2.5
resistance
Piston sliding In the gressure-reducing direction: A 7.2.6
resistance 10 kgf {98 N} or more
Drag torque (1) 45 kg7« cm {441 N -cm} within | B 7.2.7

one roiation i
(2} 25 kgf - ca { 196 N -cm} or less 3
within 10 rotat:ions
— |
Vacuum holding (1) When the vacuum air bleeding B 7.2.8
force methcd 1S not applled:
(1) Piston seal vacuum holding

i force shall be 350 mmHg

; [46.2 kPa} or more |

1 (2) When the vacuum air bleeding

E method is acplied:

} 1) Piston seal vacuum holding

f force shall be 758 mmHg

| 130, 1} =r mors. | i

2, The vacuum drep shall be '

E I mohg {132 Pa} or less.

| |

' Low-pressure air (1) No ai- leakage A 7.3.1
leakage (?) However, the air pressure

| drop of 0.08 kgf/an {7.8 kPa} or
less is permissible fcr some
test =2quipment,
Low-pressure fluid (1) No fluid leakage A - 7.3.2
|eakage (2) However, the hydraulic pressure
drop of 0.02 kgf/ai {2 kPa} or
less {s permissible fcr some
test =2quipment,

— — —— —t . S . R— R — ——
High-pressure fluid | (1) No fluid leakage A 7.3.3
leakage (2) However, the nydraulic pressure

drop of 7 kgf/cd {686 kPa} or

less is permissiple {or some E

test esquipment. |
High-pressure air \o air !eakage A 7.3.4
|eakage
Low-temperature No fluid leakage A 7.3.9
fluid leakage
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Table 1 (Continued)

KES D-B301

-

Quality Evaluation
Evaluation [tem Evaluation Standard Rank Method
Boot waterproofness | No water infiltration in a boot A 7.3.6
(1)
Airt-| Boot waterproofness | No water infiltration in a boot A 7.3.7
ight-{ (1II)
ness - ~— - - - - 1
Airtightness of No fluid leakage A 7.3.8
connector bolt area
Airtightness of No fluid leakage A 7.3.9
bleeder area
Caliper pressure No fluid leakage nor destruction 4 7.4.1
resistance
Torque destruction No destruction A 7.4.2
| strength
Torgue durability (1) no destruction, fluid leakage 4 7.4.3
(1) nor abnormal abrasion
(2) The deformation of the torque
Stre- plate shall be 0.5 mm or less.
ngth
Torque durability (1) No destruction, fluid leakage, A 7.4 4
and ( 1) abnormal abrasion nor looseness
(2) The drop in the tightening
dura- torque shall be 30% or less of
bili- the minimum specified tightening !
Ly torque. |
High-pressure dura- | No destruction nor fluid leakage A 7.4.0
bility of caliper
- —— R == I NS — . S— - | S -
Fixing bolt strength| (1) No destrution A 7.4.6
(2) No breakage
Strength at bleeder | No destruction nor fluid leakage A 7.4.7
threaded portion and
connector bolt |
threaded portion
~ - — N S e tare
Vibration resistance| No destruction, deformation nor A 7.4.8
fluid leakage
S _ _ b I — .
High-temperature No fluid leakage A 7.4.9

operating durability

—— e — —_—
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Table 1 (Continued)

KES D-B301

_______________...____.——-—-—i—-———————_—"—__'——‘

Quality Evaluation
Evaluation [tem Fvaluation Standard Rank Method
Stre-{ Low-temperature No fluid leakage A 7.4.10
ngth | operating durability{
and } - - - T 1
dura-{ Caliper tilting (1) 61 & 0.01 mm B 7.4.11
bili-| rigidity (2) 62 S 0.005 mm
Ly
Aging resistance No crack in a boot nor extreme A 7.0.1
adhesion
Fnvi-| Low-temperature No crack in a boot. The tested boot A 7.5.2
ronm-| bending shall return to the original shape
ental within one minute.
resi-| Permanent elongation| 75% or less A 7.9.3
stan- ~
ce Ozone resistance No crack which and be observed with A 7.5.4
a magnifying glass of two magnificati-
ons :
$- .
Corrosion resistance| (1) The rusting area after one cycle B 7.5.5
(Salt spray) shall be 10% or less of the
surface area of the caliper and
torque plate {excepting a machined
surface).
(2) No obstruction to pad exchange A
after 4 cycles (Rust on a pin,
etc. )
(3) The pad sliding resistance after
8 cycles shall be eguivalent to
the hydraulic pressure of
10 kgf/cd  {0.98 MPa} or less.
(4) The measured caliper sliding
resistance shall be approved by |
the Engineering Department
concerned of Kia.
Abra-| Bias abrasion | (1) 1.0 mm or less in the circum- B 7.6.1
sion- ferential direction
(2) 0.5 mm or less in the radial
resi- direction
R TT; D) S 0 S S D A R -
ce + Drag torque;_"_ 2t 60 kgf - cm {588 N -cm} or less B 7.2.7
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Table 1 (Continued)

D-B201

- i }
Quaiity | Evaiuation E
Evaluation [tem Fvaluation Standard Rank Methed !
] | , %
Heat damage on (1) No damage on boots ; A | 7.7.1 {
Heat | boot (I ) (2) No crack on the pad i * 5
dama- ' :
ge Heat damage on (1) No damage cn boots A 7.7.2
boot { II) (2) No crack on the pad
i 3
~ Noise (Vehicle) (1) Noise lavel b ; 7.8.1
: (D Tiil 10000 km: Level J or ' %
lower ‘n table 4
D if-er 1000km: The occurrence .
frecquency ¢f the level C in %
Taplie 4 shall be 10% cor less, E
? = | :
Noise dynamo (1) Neise index shall satisfy the 3 7.8.2
following ) and @ :
| D Type -1 5 i
E (a) rrom the lst to 4th noise |
| crecics 0,1 or less ; i
Brake (b) The 5th noise check: ;
noisei .25 or less :

However, grean shall be 0.1
or less from the 1lst to 5th

noise check.
@ Tvpe [ -2
(a) From the lst to 4th noise
check: 0.5 cr less
(b) The 5th noise check:

1 O or less

However, grcan shall be 0,1

or legs from the lst tc 5th

nolse check.
3 Type [I
(a) From the 1lst to 4th noise
check: 2.5 or less
(b) The 5th noise check:
5.0 or less

(2) Noise level during fade:

Level C or lower

(3) No braking noise {squeaking noise)

during non-prakir

o

|

PR SEEFER ——

—— - .

- ———— e —— el M

RN AU M —— S —— AL
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D-B:01

1
(7}
(/3

i
| Quality Fvaluation
Evaluation [tem “vaication Standard Rank Method i
] a i
Noise dynamo (1) Noise incex at each cvciz snall | B 3 7.8.3 i
(Matrix mode] be e alue or iower delow. | %
) passcenger car ¢ Inclusive ol ! |
raxi but not cne-poxX ¢ar): % %
Brake @ Truck |Iinclusive ol cne-box ? f
noise car': .0 or lower f i
(2} No noise exceecing the lavel B } j
| E in Tac.e 4 | i f
Braking noise NO ratlling noise, etc., exceecing | B 1 7.3.4 5
the level C in Tabie 4 é
I | 1
Stick slip noise 85 dB or less ~ B | 7.8.5 :
- ; } f
Judder No judder noise exceecing the level 3 ' 7.8.0 !
| C in Table 4 !
} | z :
Conformability to To satisfy structura) requirements AR 7.9.1
regulations and parts appreval standards ot (1) |
to (4) pbelow according 1o tne % é
destinaticn irndicated in the drawing 5 i
(1) FMVSS No, 105 ‘ .
(2) ADR Mo, 31/354 | { |
Safe- (3) ECE  No. 13 é
ty (4) Korean sarety standard, and i
laws and regulaticns of other ;
countries :
1 %
Safety at full No fluid leakage, disengagament of A 5 7 92 %
| abrasion bocts nor coming-off of tha back | j
metal | 5
; |
Piston knock-back Extension of pecal stroke:l0mm or less A | 7.9.3 i
SE— . — ‘ - T - \
Missassembly and To provide fooi-proof or identifi- A 7.9.4 :
shortage of parts cation |
i . — _ _ I S .
Foreign matter Metal 10mg or lass A 7.9.5 1
intrusion ; @ !
Parts transportation|{ No coming-otf{ oy vibraticn ncr dust 3 | 7.9.6
intrusion
!
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KES D-B301

Evaluation ltem

Fvaluation Stancard

Juality
Rank

“valuation
\Mfethod

Operation sound (1) _evel C or lower at braking 3 7.10.1
earnriged in fable | {
Pad (7 Hogecer, 0T LNE S2ME LON2 3S
wear veal and nct unpleasant
- - ]
i
ind1- * Oper‘ating Ne a3 22 NCr conin -yt ¥ i ] .7 102
i
cator durability

nozzle tip

Maintenance ease 1 spec:

7.11.1

Air bleeding Resicua. alr:

- e —— — e - s s oa

7. Evaluation Method

71 Cornmon evaluation condition

7.1.1 Standard atmospheric condinion

Unless otherwise specified. the standard standard atmosphernc condition shail

temperature condition of 20T ¢

1 — ,.-.."w!

-+ L |
AP t AT B
J..‘*.._.r[- e:; .-Li:g

e

[ 1

ke a standard

{3 and a standard humidity cendition of

— - el T e Ve N A SN, NNV (O 5 : o , R Tt I
65% class 20 (65 £ 207C) soocitied n N3 N 0006 Standard Atmospheric Loncitions icr

Testing).

7.1.2 Standard condition of test samzle

Unless otherwise speclfied. a -

7.1.3 Brake fluid for testing

- r T -— r— - — 1-1-"1-"' --1—1 T b e H
SAANENE SIS I S SR 1 5 shail oe used.

C-BF25 specified in KES B-)MCZ3 or the eguivaient

7.2 Basic characteristics

7.2.1 Piston seal

According to KS R 2069 (Elastcmeric seals o

Automobiles)

il -

Hydrulic Disc Bra

nE U

L

linders or
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Nits D-B201

722 Fluid amount reguired

- - . . ~ ! - .-"‘T‘\.I . ! : e ; - - Bt ~ r-:lT;‘**: ™~
(1) Perform regular air hleeding of the llowing @ and @ in the vehicle conditen

(a new pad with a shim and metallic pad without a shim).

(D Flow the brake :luid for 5 to 10 seconds.

)|

. . > - N _ } o~y e N
@ Taking (hydraulic pressure 20 kot om (1660 kPa} — bleeder release) as one cvcle,
serform air bleeding of 10 to 20 cveles until no coming-out air s visuly conrirmed.
. 1 . ; - .. —{ et e J TGS - ..
(2) After the regular air bleeding, apply the pre-hydraullc Dressure of 70 kgt en {8.85 MPa}

5 times in the vehicle condition (a new pad with a shim and a metallic pad without a

:"'[‘:‘1:

Nt T corrmrired At S wortlem 040 VPat o 0 ot
<iim! Then. measure the fuid amount required at 2 kgfrem 1049 MPajp o U <go e

) . . \ -~ Y -~ : . N 1- ~ 7z o 11‘5‘ A D
(0.98 MPa)} |, 20 kg o {196 MPa} . 20 Kglocm (264 VPa) , 40 kgired {580 MPaj

70 kgf o {6.86 MPa) and 100 kgi/ed {9.81 MPa} 5 times respectively to calculate the

average amount.

Fig 3 shows an example of a testing device

Fig.3

H
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- |
o
——— o :Jiﬁpf"'a
Smmgreiatintt st - P om w e ham
g -
5 ol
! - o
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—— e e e ey 1
) ,"'5‘-' ::..fd "h..‘ N”'. ‘Irﬂi i '\qu T 5
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; - "x,f ' |
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NS D-8501

(3) After the measurement, disassemble the disc brake and reassemble it in the brake tud to

bleed air fully. As a principle, the measurement after a full air bleeding shall be mace at

only the development stage.

The measured value shall be reported, for reference, to the Enginccring Department

concerned of Kia.

;" B ‘|

(1) After the full air bleeding, pertorm the same measurement as o).

L

(3) Ewvaluate a haif number of the sample size specified in Appencix lable | for the RH and

[LH side disc brake respectively.

7.2.3 Hydraulic pressure nigidity

(1) After apolying the pre-hyudraulic oressure of 70 kgficn (636 MPatl 5 rimes |
condition. measure the displacemcnt of the cailper on the cylinder center at every
{0.49 MPa} | 10 kgf/ar {098 MPal . 20 kgf/ed  {1.96 MPa} . 20 xgiiom {‘2‘9—1 \DPa
kgf/ed  {3.92 MPa} , 60 kgf/an {Z.83 MPa}t . 70 kgr'od (6.86NPa) . 80 kgf'ew {733 MP
a} and 100 kgi/af {9.81 MPa}

(2} Evaluate a half number of the sample size specified in Appendix Table 1 for the RH anc

[LH sige disc brake respectively.

(2) Fig. 4 shows an example of a tesung device.

Fig. 4
_aliper
"\
“\"I
) _ ‘_# . ‘..\1
;- ™ “yrtape |
- ~ O ™~ th ' N ~ b L s e " .
Jispliecesent minus S Displacesen: pius
T R-Yak I n /A e " s * s
GihE-. 1o N/ g direction
/ _ LY :‘ f.e 4' |
— e ——— . . —— .i >
Ao ST .
[ ;’[l 2
! u-\J] iy
: — __..I.#'I'

D Fig. 5 shows the calculation methed of the displacement B.

Documents


http://www.avadocuments.com/doc/kia-kes-d-b301-1993
http://www.avadocuments.com/doc/kia-kes-d-b301-1993

Fig. o Surface A in bFigd)

‘ns.ae 3‘&!81&“ nesition oY the cylinder
) / ¥ean ve:ue of 2 po:nts

7.2.4 Piston return amount

(1) Install the disc brake together w2 = metailic

f - ~ + Ny 1~". il B .
~ad ‘:ame thickness as the new one’ o o

(- W W
jig and set dial gauges at the piston center and at the cyhnder.

After applying the pre-hvdraulic cressure of 70 kptron {6,836 MPatl 5 times. measure the

displacement for the cylinder and rthat of the piston at 70 kgi/em {686 MPa}

(2) Measure the displacement of the oviinder and that of the piston atfter pressure release and

calculate the piston return ameunt 33 the displacement of (1)

(3) Evaluate a half number of the sampie size

$a specified in Appendix Table | for the RH ard
LH side disc brake respectivelv.

(4) T'ig. 6 shows an example of a te

| 4
\ — L
DISDIEC“IEWI A /,_\ . PN ¥~ Jispizcesent 3
— ; t ' )
. _'_—______—'] | e ,-
\/ — . — 1) —

(U Fig, 7 shows the calculation method of the dispacement B.

Fig. 7 (surtace A in Fig. 6)

/—c-}-*r—-——in51ue iiageter zosition of *he cylinaer
: y ;/ dean value of 2 points

14
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™

7.2.5 Caliper sliding resistance

(1) Measure the sliding resistance by siiding the caliper of the disc brake.

(2) The sliding directions shall be the pressurizing direction and the pressure-reducing direction.

1

(3) Evaluate a half number of the sampls size specified in Appendix Takble 1 for the Rt and
LH side disc brake respectively.

7.2.6 Piston sliding resistance

(1) Measure the sliding resistance by sliding the piston of the disc brake.

(2) The sliding directions shall be the -ressure-reducing fpiston returning direction! QIrection,

!

—

p
N

(3) Evaluate a half number of the sample size sperified in Appendix Taple U for the RH apc
LLH side disc brake respectively.

7.2.77 Drag torque

(1) Push back the piston in the vehicie condition {pad of the same Ciuckness as the new one
with a shim) and apply the pre-hydraulic pressure of 70 kgf/an {6.86 MPa} 5 times.
Veasure the minimum and the maximum drag torgue at the ‘st and 1Cth rotation whue
rerating the rotor withour the hydrzulic oressure appheotion

(2) The rotor runout of the disc brake shall be 0.0 mun or less in the vehicie condition.

(37 The measuring position of drag torgue shall be 10 mm inside the outer cucumterence ol

the rotor.

(4) Evaluate a half number of the sample size specified in Appencix Table I for the RH and

LH side disc Lbrake respectively.
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KES D-8301

7.2.8 Vacuum holding force
(1) When the vacuum air bleeding methoc in not applied.
D) Vacuumize and disc brake with o vacuum pump and colse the vaive shown in Fig. S.
Measure the stable vacuurn value ‘vacuum holding force).
(2) When the vacuum air bleeding method s applied
D) Vacuumize the disc brake with 1 vocuum pump, which 1s capable of vacuumizing to o9
mmHg {100.1 kPa} or more within 25 seconds, for 25 seconds to measure the vacuum.
@ Measure the vacuum 95 seconds after closing the valve to calculate the vacuum drop by
the vacuum of O above.
@ The niping length and its diamerer 7 Fig. 2 shall be arbitranly chesen.
@ At the mass production stage. vacuumize the dise brake to 700 mmig {924 kPa} or
more and measure the vacuum o zeconds after closing the valve to evaluate the presence
of the vacuum drop.

(3) Fig. 8 shows an example of a testing device.
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