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-Company profile & general information-

Name: Zhejiang Ruideli automobile components Co., LTD B Products & application field:

Regtime: Y 2004, Company property: Joint-equity enterprise IR

Address: No. 258 Linxi Street. Deqin District, Zhejiang, China "

Scale: Occupied area 35,0003, Employee 180+

Qualifications: 2008 ISO/TS 16949:2002 quality system certification
2018 IATF16949:2016 quality system certification
2021 1SO14001:2015 EHS system certification

B Developing course:

» Jun. 2004 Company established;

» Nov.2006 Had been system supplier of WeiChai Powertrain;

» Aug.2008 Had been system supplier of Xincheng powertrain

» Oct. 2011 Had been system supplier of Yangzhou diesel engine company

» May. 2013 Had been system supplier of Yuchai machine;

» Oct. 2014 Had been system supplier of XCEC (Xi'an Commins);

» Jun. 2019 Had been system supplier of Yunnei powertrain;

» Jul. 2020 Had been system supplier of DFLE (Dongfeng Light duty engine)

» Sept.2020 Had been system supplier of FOTON Commins

» Oct. 2021 Had been system supplier of JAC company;

» Jul. 2022 Had been system supplier of DCEC (Dongfeng Commins)
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-Customer groups: OE-
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-Our Honors-

Ruideli’'s good performance achieved high endorse and appreciate

from customers. Had been awarded times as “Excellent Supplier”, “Best é
Quality Award”, "Synchronously Develop Award” from WeiChai. 2;714;;;5
Awarded as “New Product Develop Award”, “Excellent Improvement
Award” from XCEC in 2021 & 2022. And other certificates by local l "g

eepe) o]
.:’;\‘:i
'J WEICHAI
WL
’1 g T
i 1 B AL R AR AT PR 8]
i
ootsipl] | OTERHBITRY:
5 ualﬂ i
20175128 g
i DA
3 }§

government sectors.

B0 AR AR B 00 R 2 i)

M T F

BRRAREW
ZO=t%=N

Automotive Copyrights © 2022

All Rights Reserved

" (P
S HEIT TR IR T A BE R OR 2 9 7
"6 ﬁ $ & &*{E‘Jﬁ I8 T NSRRI AR R WA SUIR U T xian
FAFLE ML ES s
,..} N RINSNRSBAARLT R LR PN a@al
S <l R R
- Best Product Development Awar
'r ,V ;Qm . m&gmn
I A b




-Manufacturing capacity-

Facilities Qty. Comments
Digital Lathe 36

&
) Key components achieve
) CNC 3 accuracy meet: 0.005mm
C . .
= Qulcky action for prototypes
S Capacity: 600 k pcs per month
s Drilling 4

machine
% Tensi Maj h teristi

. , ensioner: Major characteristic

» Tensioner line 10 online inspection;
> Idler: Automatic assembly,
= flexibility 100% check.
o Idler line 5 Capacity: tensioner 200k pcs and
2 idler 500k pcs per month.
a
2 | Lathe/Grinder _ _
75} S Provide various of tools and

/Milling / . . e
S ) fixture for production facilities;
© | machine/--
o

B Advantage:

1.
2.
3.

Product traceability: 2D code or date code print on assemblies.
Pulley bore diameter on 100% inspection by air gauge .
Major characteristic (torque, damping, centerline height, etc)

online check.

Poka-yake measures for automatic assembly line.

o N
N ]
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-Technical capacity-

B Experience :

W Staffing & Patent: > Full ability of engine accessory drive system static calculation ,
- 20 engineers in total, 50% has experience of system dynamic simulation, and dynamic validations.
& tensioner design more than 10 years. 6 of them » As a partnership of accessory drive system synchronously develop
be able to undertake system dynamic test and for Weichai powertrain, Yuchai machine, XCEC, etc:-
system simulation at ADT develop. > Products applied successfully on Weichai engines like WP3, WP4,
- 60+ patent about our products. WP5, WP6,WPT7,WP8, WP9, WP10,WP12,WP13,Yuchai machine 6J, 6L,
B Facilities for Research & Develop : 4W,6G, DKA, 4DK, K5/K8,K9/K11,K13/K15,etc
Facility type Qty. Function B Validation:
ROTEC test system 1 Accessory system dynamic test
3D SIMDRIVE calculation 1 System simulation
Material analyzer 1 Metallographic analysis
Tensioner test cabinet 9 Tensioner durability test
Spray and mud test machine 1 Tension & Idler environmental test
Idler test cabinet 5 Idler/bearing durability test
Torque & damping test 2 Tensioner torque & damping test
Bearing noise test room 1 Bearing noise test
Movable CMM 1 Accessory Syz:}zrgkmisa"gnmem Durability test cabinet Bearing test cabinet Bearing noise test facility

Automotive All Rights Reserved Copyrights © 2022




-Technical Advantage-

» Top-down develop

Product
design

Layout
design

e ™ ' a

Tensioner centroid
check

|\ J |\ J

Input analysis

'd N\ 'd N

Bearing chose and
lifetime check

Static analysis

Spring axial
resonance check

Simulation check

System belt Strength
misalignment check calculation
Belt slippage Bushing PV
check calculation
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Process

develop

r

PFMEA

Flowchart

Validations

Rotec test for system
dynamic performance

Control plan

|\

(Tensioner durability at

Work instruction

similar condition on
field

IDL durability }
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Movable CMM check
belt misalignment

pushout force control

Bearing/pulley }
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-Technical Advantage-

» Static layout method

Blley X Coordinate ¥ Coordinats Dismatar Bliey Type \
I - o o 1= [ eroovas [r 519 \
2 A - o 175 123 [ me &
3 (=3 . 180 200 & | Grosves [v 01
4 IDRL v -80 298 B85 Flat . -
s ALT v =215 35 B0 Grooved X
6 Rz - 108 212 o na |-
T s - 218 210 .2 Growyed | ¥
8 AT A4 ~243.5 40 1s Grooved X
s IR . 1181 105.5 T [ A X
{ D T
Belt Name. [©Mutei. vBatt | Geometsic Type: [ - T
Bl b type: K BUET 7] BeHeght o i
|
No.of Ribs Cord type: i J - p— E Flat to Pitch: “ [mm] -
Stretch and Wear Aflow:g m 7 ofLegn PiechtoEfeaive [ 1 ] R s 4
EfLDns Laghet SO (35463030 | fma] Lok 1y | e i —— s e
; e Tensioner X ¥ Position BeltLength Torque Tension
Position [deg] mm] ] n
12637 02763 22470 25308173 am 56538
Teasionse Type: o E” Tensioner Arm Length{mem]. [
Min Belt 119.944 99.747 225048 25542920 3804 43328
PuotPonleyk  [1e 152 i Angleldegl: 330 NominalBelt  -116.101 105500 3300000 25662020 3580 375.00
—— Je =11 man 7011
Desgn TeosioalNE 335 R A — Max Balt 3209 0 wone 25782920 3369 335.96
SrekchBwear  -113209 man Jons 25782920 3369 33596
e Free Am 109,000 132,000 3600000 26106777 2680 26010

Input:
- Coordinator of engine;

- Accessory loads;

- Belt type and parameters;
- Tensioner parameters;

- Boundary

Automotive

Output:

- Slippage ratio;

- Bearing loads;

- Hubload and direction;
- Belt lifetime;

- Resonance frequency;
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» Dynamic simulation

b PP

Ac142)
|@acais)
Aol

FAN3 28]

Dt creation - [2018.06.07
Smulation Task [NOMINAL POSITION

Relevant Portion n Evaluation <.

Mult-Threading

e | sewp

Type of Output [Bynamic sampleRate [ |
Value [65

Stepsin Progress Output set

Input:
- Crank torsion vibration;

- Accessory loads curve;

- Belt type and parameters;

- Tensioner torque and
damping parameters;

Copyrights © 2022

Output:
- Belt dynamic tension;

- Slippage risk;

- Belt fluctuation of spans;
- Bearing hubloads;

- Arm movement;



-Technical Advantage-

» Software for components design
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= EDM system for design management
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-Technical Advantage-

» Design evaluation

CPD ruyreeu CRE R LN S T § ]
‘/2 Ll Zheliang RuiDeli Automotive Co., Ltd.

CIDF};};%;; oif iz 3% 18 A i, 5 341 A PR ]
Sl ZHEJIANG RUIDELI AUTOMOTIVE CO..LTI
ST B S ) SRS R D000 | B0 | BEDN0K
d = vire dameter (mm) Zeiz 656 7 5
B i | f i h k 1 . ga::n?:anr:%?; a;fﬂ S\\Zotﬂri?“f: 4355 55307 :g
earing liretime check: Spring resonance check: [iaicss T
. estimated mass of active oow\s(g)§ﬁ?ﬁf%§§§ 1278 0 12026 4381254
. . . . . k = torsional spring rate (in-lb/deg Gl _‘_
- Choose bearing type; - Choose right spring wire; s iienm o, 00 0
M M . . . total tensioner arm travelik = fe o 17 50 . 5 25
- Avoid early failure; - Avoid resonance noise;  [sEarEEEE  ———
curvature correction factor (K) 11 11 11
travel @ min. tensile (°) 65.8 65.4 520

froeriin ) | wm | sesso ]

Modulus of Rigicity G___(MPa) IR I= =

Modulus of Elasticity E__(psi) 3% [ 20000000

[§R00 ]
Table-1 tik{k

SH iy ]
T Drymet Techwer b TORIL WAL |
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Iﬁ{.@iﬁ" Tensioner bench test equivalent mileage

el — Tensioner lifetime
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Table-2 WEFE(T

equivalent test : Bushing PV check: =7

i
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-Products -

» Products variety

- Tensioners with different sharps(“Z” sharp or “U” sharp);

- Helical and Spiraling spring provide different tensioner
characteristic;

- Diversified damping element provide different tensioner response
characteristic.;

- Various type of idlers applied on various field, AV belt drive system,
PK belt system, etc

Automotive All Rights Reserved Copyrights © 20




-Various type in mass production —

® scroll spring type: @ Screw spring type: @ Screw spring type:
Revolute Pair: Thin self-lubricating bushing Revolute Pair: PA46 or self-lubricating bushing Revolute Pair: Needle bearing
Lifetime Expectation: 300,000-600,000 Km Lifetime Expectation: 300,000-600,000 Km Lifetime Expectation: 500,000-800,000 Km
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-Design validations capability-

R A AN & 2RIH G -Roteclifliv
system test and engine shelves experiment

Automotive

FIiBZ SLIP TEST

BHAEC R R FuMlid, SYSTEM TEST

! N

BREE9REIEN BELT FLAPPING

sREEPEENETH ARM MOVEMENT

Slip[%]  (CRK - ALT) (i=1:0.273)
0.52 1800
1600
1400
i =]
= I-1200 pd
= R
= 2
& 2
= 1000 =
—s00
600
400
o
Time [5]
1) CRK-ALT (2) GRK
[=/=] RuiDeLi NO.258,Linx| Street,DeQing County,Zhejlang China LG T Tt R o A e
Customer. Operator; Test Specimen: B0= shujrta manhuhe (Mo, 618 comected. Chi)
WeiChai Power HUBOEAN
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-Product validations capability-

B Moveable CMM B Bearing noise test ® Laser alignment
Test bearing sound
decibel value in

soundproof

Measure alignment

Accurately measure
condition on engine

pulley position of belt
drive system

E Sonic tension

B Mechanical electronic
meter

stethoscope

= Hand-hold

vibration test unit

Measure belt tension

Used to determine the i s
on engine or vehicle

noise source when
checking abnormal
noise on engine or
vehicle

More flexible compared
with Rotec on measuring
arm movement
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-Product validations capability-

Ruideli currently owns the most Qty. of test
equipment compared with domestic competitors.
Implement high temperature, salt spray, mud, dust,
durability, etc. for tensioner & ldler according to
SAE standard.

Bushing wear Salt spray cabinet Bearing test

Tensioner multistation Individual test cabinet _
test machine machine

test cabinet
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-Product validations capability-

E Parallelism measurement at nominal position B Durability test at nominal with similar HTA
and belt wrap angle
* To reflect the real tilt condition after tensioner wear.

* To evaluate the influence between HTA and belt
alignment.

* Eccentric arm of drive pulley generate system
vibration excitation leads arm
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-Experiment and test ability- -

] Torsion Tester m Surface roughness profiler |

Measure the part surface
roughness and belt pulley
groove angle;

Accurately measure the
output torque and
damping of tensioner;

B Spectrum Analyzer

[ | Tensile Testing Machine I

The metallographic

analysis of metal material; The strength test for

components or products;
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-Experiment and test ability- -

i Bearing Vibration
E CMM A Measuring Instrument
Accurately measure for Vibration measure for
components and products; bearing and belt pulley;
Metallographic - .
|
= Polishing Machine - Dlglt?rgjﬂgfc?rl

Measure the outline dimension of parts

The metallographic or products with complex shapes;

analysis of metal material;
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-Experiment and test ability- -

4, REGBTTWRET, FF, BE, FBERIRTHERE; M
EHARIETHE AN ERIEL, ERARATH.
5. WEREHEKBERRTAARAME, EATBEE, B
MREFEREFH R, |
6. HERMEMR, RATRN, RRAFRMERE,
e i, BESRENE.
7. RERBERE . HALRHRRRS RN A
RAWEFRRER.
8, MERAHERIZRENEERHFRMIZR AR

Radial clearance
measurer

= Digital Rockwell
Hardness Tester

The clearance measure for

Hardness test for metal; C
bearing and belt pulley;

BEktRRUERRLE

Micro-control tension
and compression
testing machine

| Digital Vickers
Hardness Tester

The surface hardness test

Stiffness test of spring and for metallic part;

other elastic elements;
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