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Vehicles | Forged | Cast | Cast

Western Europe 1.3 3.1 82 | 3%
United States 6 0.35 5.65 | 94%

Japan 8.5 4.75 3.75 | 44%

Passenger car crankshafts

(in millions of units, 1993)
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100 —1 Use of forged steel crankshafts for automobiles ’_
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Standard

AISI: 1045 AISI: 4340 DIN: 42CrMoS4 38MnVS5 (€38 mod) 38MnS6 SAE1548 mod

Density (g/cc) 7.85-7.87

Modulus 210

Hardness (HB) 163 217 235-295 250-300 250 197

UTS (MPa) 565 745 850- 850-1 000 750-900 660

YS (MPa) 310 470 550 550 465 365

Fatigue 550 384-484

Elongation 16 22 13 8 16.3 14
g 1-1-1-2
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Finished crankshaft
s =
Machining Machining Machining
Casting Forging
F §
Steetworks Steelworks
t t
Scrap Scrap Scrap

Cast crankshaft Steel crankshaft Prototypes
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Billet

Cast
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Process Purpose Shape

- Size
Billet adjustment

Rough Distributing
shaping volume along

axial direction

Preliminary shaping

Distributing —. =3
Bending | volume along | ‘\_.'{'_,-_Q_‘\_\ I ’_FF-/J_\{N—EL‘& 4

- . . AN
width direction ‘Zﬂj W 7 \\Jf.-_.,ridth tirection

e
Rough | Cross-section e -\—’m_\\. f_i\' -
stamping|  shaping @ UTTH L—]]D}
R\ /e
AT

R Cross-section e
Finishing | =!G hing ‘EU'UJ =)
_\._J"_"w"l Al

Deburring Trimming r‘n_r fl_/rh_m\—\ r‘]—\ i’
ER T

Die forging

Straightening
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economics in the long term. There are four basic
methods of crankshaft reconditioning:

1. Grinding to anundersize dimension. This may
require that oversize bearings, not always
supplied by the engine OEM, be available.

2. Metallizing surface followed by grinding to
the original size.

3. Chroming surface to the original size.

4. Submerged arc welding buildup followed by
grinding to the original size.
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c. Crankshaft Rehabilitation.

(1) Crankshaft journals will be rehabilitated by
the metalizing, chromeplating, or submerged arc welding
process and finished to the original dimensions. Method
of rehabilitation will be determined by authorized
inspection personnel after considering cost, availability
of facilities, and serviceability of method.
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S, Mises
SNEG, (fraction = -1.0)
(Avg: 75%)

+3.000e+08

Y QDB: Job-1-Copy.odh  Abad

Step: Step-1
Increment 1: Step Time = 1.000
Z X Primary Var: 5, Mises
Deformed Var: U Deformation Scale Fa
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5, Mises
SMNEG, (fraction = -1.0)
(Avg: 75%)
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4 Primary Var: S, Mises
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9) Misalignments of the crankshaft on assembly

1) Improper journal bearings (wrong size)

2) No control on the clearance between journals and bearings

3) Crankshaft vibrations

4) Misalignments of the journals (due to improper grinding)

5) Misalighments of the crankshaft (due to improper alignment of the crankshaft)
6) High stress concentrations (due to improper grinding at the radius on both sides of the journals)
7) High surface roughness (due to improper grinding, originating wearing)

8) Improper welding or nitrating

9) Straightening operations

10) Defective grinding
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11) Scanning Electron Microscope
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WELDING PROCEDURE SPECIFICATION

WPS No. : WPS-01

REV. No.: 00
DATE : 05.Feb.2017
'Welding Process(es) : SAW SUPPORTING PQR : ---
Type(s) : Automatic Page: 1 OF 2
CODES: ASME IX (2010),
JOINTS (QW-402)
BASE METALS(QW-403)
P.No. Group No. | TO |P.N0. Group No.
OR
Specification Type & Grade |AISI 4140 (42CrMo4)
TO
Specification Type & Grade |A] SI 4140 (42CrMo4)
Base Metal Groove : Fillet : N.A
FILLER METALS(QW-404) SAW SAW
Spec. No. (SFA) 5.23 5.23
AWS No.(Class) EB2R EB3R
F. NO. 6 6
A-NO. 3 3
SIZE OF FILLER METAL 3 mm Dia. 3 mm Dia.
Weld Metals
Thickness Range: mm
Groove Max. Root Fill & Cap
Fillet: N.A N.A
Electrode / Wire Trade Name BOHLER or Eq. BOHLER or Eq.
Electrode - Flux (Class) F8P2-EB2R-B2ZR F9P2-EB3R-B3R
Flux Trade Name BOHLER or Eq. BOHLER or Eq.
Prepared By: R.Raeisi Reviewed By:
Designation:
ST SIGNATURE:

100




WELDING PROCEDURE SPECIFICATION

(WPS No. WPS-01

REV. No.: 0

Page: 2 OF 2

POSITIONS (QW-405)

Position(s) of Groove:1G

Position(s) of Fillet: N.A

POST WELD HEAT TREATMENT (QW-407)

Time Range : Heating Cooling
Temperature Range:
Min. Rate Max. Rate Max.
PWHT 690°C+10 1 Hr/inch 150° C /hr 150° C/hr

Min. 60 minutes

PREHEAT (QW-406)

Preheat Temp. (Min.) : 200 °C

Interpass Temp. (Max.) : 320 °C

Post heat Temp. (Min.) : 350 °C
(2 Hours Continous After Weld)

Preheat Miantenance : Electrical Ceramic Heater

GAS (QW-408)

Percent composition
Gas(es) (Mixture) Flow Rate
Shielding None None None
Trailing None None None
Backing None None None

ELECTRICAL CHARACTERISTICS (QW-409)

Current (A.C/D.C.) : As Below

Polarity : As Below

Tungesten Electrode Size & Type:

Not Applicable

Volts (Range): As Below

Mode of metal Transfer for GMAW :
Not Applicable

TECHNIQUE (QW-410)

String or Weave bead : String

Oscillation : None

Max. Weave Width : Not Applicable

Contact tube to work distance: 20~25 mm for SAW

Orifice/Gas cup size : Not Applicable

Multiple/Single pass (per side) : Multiple

Initial cleaning : Brushing

Multiple/Single Electrode(s) : Single

Interpass Cleaning : Grinding or brushing

Travel speed (Range) : SEE TABLE

Method of back gouging : Not Applicable

Peening : Not Applicable

Other : None
Filler Material Current Travel Speed Heat Input
Weld Layer(s) | Process Volts (Range)
Class Dia Type & Polarity  |Amp. Range (Range) Cm/min Max. Kj/em
Root SAW EB2R 3 mm DCEP 350-480 32-35 42-50 24
Fill SAW EB3R 3 mm DCEP 350-480 32-35 42-50 24
Cap SAW EB3R 3mm DCEP 350-480 32-35 42-50 24
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