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KES D-B20>

1. Purpose
This standard aims at securing proper quality by standardizing specifications.

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

2. Scope of Application
This standard specifics the rack and pinion type power steering gear for automobilcs (hereinalter

referred to as the "P/S gear”).

3. Report of Evaluation Results
The quality evaluation results at each stage rom development 10 mass production shall be submitted 1o

KIA and/or MMUC according to the Appendix.

4. Definition of Terminology
Piping in vehicle condition: This is the piping in vehicle condition shown in a drawing, including the

routes, length and the sizes of the piping of a vehicle.

5. Specification Indicated in Drawings
(1) Dimensions of gears (including strokes)
(2) Installation details of a gear (including the body configuration and the tightcning torque)
(3) An allowable space for P/S piping, the piping route on vchicle sides and conditions for keeping
clearances
(4) Connecting position of P/S piping and the shape of connecling part
(S) Input axis torque - rack thrust curve or input axis torque - hydraulic charactenstics curve
(6) Surface treatment and rust prevention target
(7) Straightahead running total ratio and the cffective radius of a knuckle arm
(8) Dimensions of serration and the notch configuration
(9) Tie-rod angle in the table below (j’, '8

Performance Strength

Standard - Standard
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(10) Flow characteristics and the relief pressurc of a pump

(11) Working fluid

(12) Impact load of a falling weight: PDT (loading 10 times) PpM (breaking load)
(13) Target weight

(14) The route, length and the sizes of the piping in vehicle condition

(15) Withstanding pressurc specification of P/S piping

6. Evaluation Standard
The evaluation standard of the P/S gear shall conform to Table 1.
Remark 1. The way of reading evaluation items and methods in Table 1 shall conform to the following
First

Evaluation
Method
evaluation

................................................ method

. Operating force of
slider

example.

Evaluation Item

Vibration resistance

First evaluation

Second evaluation
Evaluation item
tested after

Second
evaluation

Durability

.. Noise evaluating the method
vibration
resistance Third
evaluation
‘Third evaluation method

Evaluation item

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 KES Q-A002 (Determination and Procedure of Quality
Ranking).
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Table 1

Qualily Evaluaton

Method

Evaluation licm

Evaluation Swandard Rank

| Structurce

High pressure steel

pipc

Input axis opcrauon

torquc

it shall be double winding steel

pipe according to KES C-EUGS.

The medial value: 12 + 2 kgt.cm

(1183 £ 20N .cm}, and the fluctuation

Visual

Performance

range: = 1.3 kgfcm (= 4.7 N.oemi.

Stiffness of input (1) Without a mount rubber: 1.5 deg

axis /0.2 ket.m (1.5 deg/2N.m | max. |
(2) With a mount rubber: 1/ deg |

/0.2 kgf.m {1.7 deg/2 Nump max.,

Input axis torque (1) The input axis torque and the C 7.2,

-pressure pressure or the output thrust:within l

characterisics the allowable limits indicated 1n a
drawing.

(2) At pressure of 20 kglfcm= {1900 kba) i

the torque difference between n left
and in right when going 0.08 kgl.m

(0.8 N.m ] max.

(3) The torque difference between 1n
going and in coming back: 0.18 kgt.m

(1.8 N.m} max.

[

Internal leakage 0.8 ¢ / min. max. : in cach casc of C 7.2

turning to the feft or the nght.

-
{-J
LN

Flow noisc of vatves 53 dB(A) max.: at a point Licm apart C 7.2,

from a valve. |

Startability at (1) No catching, smooth gear operation.

low tcmperature (2) The starting torgue: 20 kgt.cm
(196 N. cm} max.

(3) Relief pressure shall be generated.

Noise and vibration (1) No noise or vibration cxcept for C 7.2.7

relict noise.

(2) The pressure fluctuation at an injet |

port: 5% of the Input pressure max.
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Evaluation Item

Starting and

operation torque of

inner ball joint

Yacuum resistance

-
'l' :

P
S
=
:
=
3
ay

Return
characteristics

Impact strength

against a falling

welght 1n the
direction of the

rack axis |

Impact strength

against a falling

welght 1n the

direction of the

rack axas II

Static torsional

strength

High pressure
strength

Drawing force for

Strength against a heavy load

inner ball joints
Buckling strength

of a tie-rod

. »
i

KES D-B205

Table 1 (Continucd)

Evaluation Standard Mecthod

The swing starting torque shall be
90 kgf.cm {882.N.cm} max.

The swing operation orque shall be
5t030kgl.cm {49 t0 294 N.cm}.
Rotaung operation torque shall be

60 kgf.cm {588 N.cm} max.

No occurrence of raitle. _
INO air suction.
No seal trouble elc. -
‘The umc constant 1n returming
ts = 0.2 to 0.5 sec. -
(1) NoMmaﬂuncuon after

loading Pyt 10 times.
(2) Gears shall be able to be operated

to full stroke by an input axis torque

of 50 kgf.cm {490 N. cm)]}.

(3) No damages with max. 100% of Ppy
(L No damages with a force of 3000 kgf
{29.4 kN} max.

Atter loading of 20 kgf.m {196N.m)
gears shall be able to be operated

to full stroke by an input axis torque
of 50 kgf.cm {490 N.cm} max.
INo damages.

3000 kgf {29.4 kN} min.

Within 2500 to 3000 kgf {24.5 to
29.4 kN}
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avy load

Strength against a he

Durability

Evaluatuon Item

[mpact torsional

strength

Low temperature
impact strength
Strength ol a

clamping platc

Tightening force
of bolts

Input torque
fatiguc (including
mud water

resistance)

)

Tabic 1 (L

ol

I3 inucd)

-
r

Evaluation Standard

No damages.

No damages at 1200 kgt {11.8 kN}.
Report the Timit strength.

No sudden damages when the amount of
deformation & 15 4mm max under a

specitied load.

Report the Iimit torque of tightening bolts

for KIA's approval.

(1) No damagcs, malfunctions nor
external icakage.

(2) Performuance detertoration shall
satsly the [ollowing 1ems:
a) The drop of the starung torque ot

the input axis: 30% max.

b) The drop of the sulfness of the mnput

axis: 30% max.
¢} The change n the input pressure
characteristics: 3% max.

d) Internal lcakage: 1 ¢ /min. max.

e} The wear of the rack bush: 20 (L max.

{) The wear of the voke plug: 10 g max.

(3) Ball joint load - displacement

characteristics shall satisty tie totlowings:

In the radius direction: 0.15mm/100 kgt
(0.15mm/980 N} max.

In the axial direcuon:

0.1 mm/100 kgf {0.1mm/980 N} max.
(4) The drop of tastening torque shall

be 20% max.

Quality
Rank

Evaluation

NMethod

i_,'

.-'1 .1.
R D

Yo
LD

!
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Evaluation [tecm

Reaction fatigue

Lcakage resistance

at high temperature

Durability against
neat

Durability

Durability against
back pressure
[nncr ball joint

swing durapiity

Weatherability

Teanng-up strength
Scalabilitv at low
lemperature

Heat resistance

Torsion

Impact steength

g —

against a talling

Strength and durability of boots

weight

Impact strength

against a falling

steel ball

Inclusion of a boot No bite and catch of a bool.

KES D-B205

Tabic 1 (Continued)

Evaluation

Evaluation Standard Method

) Satisty the evaluation standard of

7.4.1 Input torque latigue.

2) No fretting on the tooth surface of

the rack & pinion.
1) No extermnal leakage at the rehief
oressure and the input pressure,

23y Inner leakage: 1 4 /min. max.

The evaluation standard for input
torque fatigue shall be satisticd.

NO external leakage,

Ball joint load-displacement
characteristics shall satisty the

evaluation standard 1in 7.4.1 Input

torque fatigue.

~
=
~

No cracks nor deformation.
40 kgf/cm? {392 N/cm=} min.

NO cracks.

:-~J
al

No grease leakage.

INO cracks.

No grease leakage.

No torsion.

However, torsion 1s acceptable if it can
be restored to the ortginal state within

5 scconds.

No crack.

7.5.6

NoO crack.

7.5.7

I ]
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Evaluaton [tem Evaluation Standard

Scalability of a NO atr leakage nor air suction at

_% boot (1) 2 kef/em= {196 kPa) and -0.8 kgl/cm-
: (-78.4 kPa)
é Sealability of a NO water infiltration. A
5§ | boot @ o -
5 & | Airventconnector | Ne disconnection of the connector A
strength jomnting part
— —

Table 1 (Continucd)

(Quality Evaluation

Meothod

7.3

7. Evaluation Method

7.1 Common Evaluaton Conditions

7.1.1

7.1.2

(1)

(2)
(3)
(4)
(3)
(6)

Standard ambient condition: Unless otherwise spectfied, the standard atmospheric

condition for testing shall be the normal temperature and normal humidity, that 1s grade > ot

20°C (20 £ 5°C) and grade 20 of 65% (65 £ 20%) respectively specified in JIS Z §703
(Standard Ammospheric Condition for Tesung).

Evaluation conditien:  Unless otherwise specilied, evaluate according 1o the {ollowing
conditions.

Execute evaluation at the specificd values of ughtening torque indicated in a specitication
drawing or the lowest limit of the values decided by vendors.

Working otl: Use the working oil indicated in a specification drawing.

Flow rate of working oil: Use the value indicated in a specification drawing.

Set pressure for relicf: Usc the maximum value indicated in a specification drawing.
working oil temperature: Unless otherwise specified, it shall be 55 +5°C

When the valve characteristics are changed, the evaluation items for performance in 7.2.1

to /.2.7 and those for durability in 7.4.1 shall be carried out.

7.2 Performance

7.2.1 The operation torque of an input axis

(1)

(2)

Conditions and methods: Keeping the output axis end free, turn an input axis 1o stroke rack
full.

Rotating speed of a pinion gear: 5 rpm

Mecasuring flow rate: 3.5  /min

ltems and methods for mcasurcment: Mcasure the operation torque at the pinion shaft

within the full stroke range.
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