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- g “ oo ABS sensor
- Orbital
Forming
Driven Non-Driven
¢ 3.2 Gen. Hub Brg ¢ 2.1 Gen. Hub Brg
¢ OR Flange Bolt Hole 3EA ¢ OR Flange Bolt Hole 3EA

KBC

Outer ring
Forging — Soft Turning — Induction Hardening — Fine Turning — SM

Assemble

Inspection — Raceway Grinding — Honing — Washing e—

Inner ring 1,2

Washing — Bore & Width 100% Inspection e

Washing — Bore & Width 100% Inspection e
Hub(Spindle)

-
Forging — Soft Turing — 5“* Inspection — Quenching — Side Grinding —
IR2 : Hard turning — Raceway,Width Grinding — Bore Grinding —Raceway honing —

IRI : Raceway,Width Grinding — Bore Grinding —Raceway honing —

Forging ~ Turning —Cold Rolling ¢-—»

Matching : Direct matching — Insert Cage <«
Inspection : Axial clearance & No of ball tread of hub bolt after assemble
— Noise inspection — Insert grease — Insert seal & f—* Flange

Final mounting

Force-Distance Inspection : After Flange mounting — Orbital forming — ABS seal Assembly —

Inspection of ABS gab & Force-Distance & Eddy Current — Marking — Broaching — Face turning —

Washing — Final Inspection : Radial run-out, Friction moment, Pre-load, Tread of spline — Insert
ABS sensor — Packing
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ming Machine

Krafi-Weg-Vertaul

Totwranseensor vt Qoreveie.

Stosethub
max. 50 mp

~Fmax = 195 kN - ‘ o

-+ . Dipper
3 - Wakznietpunkt

» Gestell

FAG KBC

Orbital point

Ovrbital form
Tooling
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Module 1

Axial Alearance 100%

Bare diameter 100% Hub outer dia. 100%,

Module 2

2nd. Gen. pressed onto spindie

Module 3

Orbital forming of spindle shoulder

Module 4

Stiffness and run out measurement
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Material : SAE 1055, SAE 1070

After the Forging of the Spindles : Controlled Cooling
Hardness : 210 ~ 270 HB
Compress Strength : 420 ~ 520 MPa

Flange Strength : Ball Burnishing, Induction Hardening
Austenite Grain Size : 2 7

Deformation Behaviour : 2 75%

@ Friction Coefficient : |l = 0.3

- @ Cutting — Induction Héating —> Upsetting — Blocker —

Hot Forging Process for HUB Bearing

Rigid-Plastic FEM : AFDEX 2D

Analysis Conditions

@ Material : SAE 1055

& Initial Temperature : 1100 T

% Average Forming Velocity : 300mm/s

& Flow Stress : & = 8.44z %148

Press Process

Finishing — Piercing — Controelled Cooling
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FAG KBC

& Specimen Geometry
D =8.0mm, H=12.0mm

stress (MPa)

1600

05 1.0 1.5 20 2% 30 35 ar
—+ + + + S0
Compresslon (mn)l/
=13 o
/ | — x
/ / s
] gl ™
/ /,,J -
/ 7%
Wz la
// stress/strain & Load/Compression Curve 1l
1 I
—— Nominal
4+ 3
enee TRUE
~ Fitting New 12
- Load/C 3 10
| :
0% 5% 0% 15% 20% %% 30% %
stratn (X)

e
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Cold Forging for HUB Bearing
Rigid-Plastic FEM : AFDEX 2D

Analysis Conditions
& Material : SAE 1055
& Average Forming Velocity : 1 mm/s

& Friction Coefficient : I = 0.05

@ Flow Stress : g =520.0(1+ Ef_

Purpose
@ Tool and Flange Initial Shape Design
& Nodal Force Diéfribution

& Deformed Shape

)0.135
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9 FAE KBC

20 FAG KBC

Reaniuas
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Orbital Forming Process for Wheel Bearing

Elastic-Plastic FEM : MARC

Orbital Forming Parameters

@& Materials : SAE 1055, STB2

& Axial Orbital Forming Force : 130 KN

& Average Interference for the Inner Ring Seat: 40 /m

& Rotation Speed : 5 revolutions per second

Purpose
@ PDetermine the Tangential Stress on the Inner Ring Face
@ Inner Ring Clamping Force

& Deformation for Inner Ring Shoulder, Lip and Raceways

nuchaft
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Results aftel‘; O;l“bit:ilv.Fj"()i_.

[Tangential (Hoop) Siress in MPa: 240 | 250 | 261 1 072 | 282 1 299 [ 300 [ 300 [ 333}

T TV TS T W08 L 103 " Vangeniial (Hoop) Skress i 1ipa

Dacreasa In
Clamping Force betwesnt IRs: Hight of IR:
138 KN s 63 pin

Decrease of Bore Radlus:
49 ym

23 EAG KBC

———

- Deformations after Orbital Fi

3,9 3.2

Y

Midle of Raceway: Midle of Raceway:
Growth in diameter: 27pm Growth in diameter: S4pm

Reduction of axial clearance: 39um

<
-«

24 FAG XBC
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Finite Element Analy

B Orbital Forming Process for Wheel Bearing
@ Rigid-Plastic FEM : AFDEX 3D

B Orbital Forming Parameters
@ Material : SAE 1055
& Forming Velocity : 0.5Smm/rev.
= Rotation Speed : 3.33 revolutions per second

= Flow Stress : 5=520‘0(1+ - )0.135
0.001

# Purpose
@ Deformed Shape

% Forming Load

25 FAG KBC
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i St'rl'l'ctilrzi‘]'Afnalys'ls- v

~Conclusion

i

g HUB Unit for Wheel Bearing
g Orbital Forming Process for Wheel Bearing

& Machine, Operation Know-How
3 Tool Design
& Process Parameter

& Inspection

g Orbital Forming Analysis
5~ Elastic-Plastic Analysis(4~5days)
& Rigid-Plastic Analysis — Elastic Analysis

@ Structural Analysis

28 FAE KBC
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