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ALLOY STEEL BARS (H & T]
(GR: 42 Cr Mo 4) {In lire with AP1 EC]
1.0 GEMERAL:
This specification governs the requirernents of alloy steel bars of grade 42 Cr Mo 4 in
heat treated condition.
2.0 APPLICATION :

Far the manufacture of fasteners and other components reguiring tensile strength
coupled with good ductility and resistance to shock and wear.

3.0 CONDITION OF DELIVERY :

The bars shall be supplied in hot rolled [ forged and heat treated condition.
4.0 COMPLANCE WITH NATIONAL / INTERNATIONAL STANDARDS :

This specification complies in general with DIM EN 10083 /1996 Grade : 42 Cr Mo and
also meets reguirements of AP 4F and 8C. In case of any coniradicthons between DIN EN
100E3 and AP BC, the requirements of AM specifications as specified in thic specification
will be applicable.

5.0 DRIMENSIONS AND TOLERAMCES :

B1 Dmensions : The sizes chall be as specified in the order. Unless otherwise
specified, the bars shall be supplied in random lengths of 3 o5 metres,

5.2 Toleramoe:

5.2.1 Hot rolled bars: The bars shall not vary from specified diameter or distance across
flats by more than £ 2% %.

5.2.2 Forged bars: The tolerance on the forged bars chall be as follows,

Diameter, mm Tolerance, mim
50 mm to 175 mm + B.0 mim
dbove 175 mim + 125 mum
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HMote; (Hot rolled & forged bars).
Insignificant surface defects in the form of dent and ripgle marks are permitssible
provided thelr depth does not excesd half the tolerance on each size.

6.0 MAMNUFACTURE:

The sted shall ke melted in Ebectric Furnace. The steel shall be fully killed
7.0 HEAT TREATMENT:

7.1 The recommended heat treatment cycle shall be as follows:

Hardening : 820 - 860 C followed by water) ol gquenching.

Tempering at a suitable termperature followed by Adr cooling to achieve the mechanical
propertles specifled in Cl. 8.3,

The actua heat treatment cycle followed shall be reported in Test Certificate.

7.2 If the bars need to be stralghtened after heat treatment, the bars chall be stress
relieved, after stradghtening operation, at 30 € below the aciual tempering
temperature.

MNoba:

a. The heat treatment furnsce shall be duly calibrated and the records of calibration shell be
maintained.

b. The loading of the material in heat treatment furnaces shall be such that the presence of
any one part does not sdversely affect the heat treatment bot. The temperature and time
requirements for heat treatment cycles shall be determined n accordance with this
specification. Sctual heat treatment temperatwre and tirme shall be recorded and heat
treatment records shall be tracesbde to relevant components.

7.0 EREEDOM FROM DEFECTS :
The bars shall be free from Cracks, Scabs, laminations, and other hanmful defects.
Repalr by welding is not permissible.

B0 BMATERIAL QUALIFICATION:

B.1  SELECTIOM OF TEST SAMPLES:

B.L1 Chermical Analysis: Each melt shall be analysed for chemilcal compoesition.

B.L2 Mechanical Tests: One sample per bot, comprising of bars of same size, melt and heat
treatment batch shall be taken for mechanical testing.

Hardness: Hardness shall be checked for 5% of the bars of same size, melt and heat
treatment batch, In any case, minimum two bars shall be tested for hardness.
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dualification test coupons shall be either integral with the components they represent or
separate from the components or & sacrificiel product part. In all caces, the test cowpons
shall be from the same heat &5 they qualify, given the same working operations, shall be
heat treated with the componenis.

The below figure shows the basic models for determining the eguivalent round which shall
ke used for determining the size of the gualification test coupon using the eguivalent
round method for solbds.
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The following steps [an lllustration 5 shown in the below figure) shall be followed in
determining the camples as per the equivalent round method for compbex sect|ons,
&)  Reduce the component to simple section.
b] Conwvert each sectlon to an equivalent round.
c] Calculate the diagons] through the crele that would cdrcumscribe the intersection of the
equivalent round value.
d]  Use the maximum eguivelent rownd value, whether for a single section or an intersectbon
as the Eguivalent rownd of the complex section.
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81  CHEMICAL COMPOSITION & TOLERANCES:
The meldt analysis of the steel thell be as follows:

Elemant C 5l MR Cr [ XS 5 P
Melt |‘.l'.'-|'|.|'lln. 038 - i.Ed 0490 015 - -
Analysis |[%Max. | 045 | 040 | 080 @ 120 | 030 | 0020 | 0.020
Talerance H0.02 | H)03 .04 H10% H03 #0005 | +0.00%

Mite: a) Sulfur and phosphorous contents are in Bne with PSL2 regquirements of AP BC
b) M addithen up to 0.50% is permitted for Improving impact properties.

83  MECHANICAL PROPERTIES :
The test pleces shall have the following mechanical properties.
Ruling Tenslle | 0.2% proof | Bon- | Elon- | Reduction| Motched bar |Hardness,
Section, Strength | stress, min. | gation | gathon in irngeact BHN
mm N/ N/mm® | min. min. area | strength min.
L=4d | L=5d % rin. {50 - v
notch )
J
Lpto 16 1100-1300 00 14 12 40 42 315-375
*16 40 1000-1200 750 17 15 45 42 285 -335
=40 100 S00-1100 B0 17 15 50 43 245-315
=100 160 800-950 550 17 15 50 42 25-275
=160 250(L) | 750-900 500 20 18 55 42 215 - 245
750-900 500 20 18 - 42 215- 245
»>160 250(T)
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B.4

BS

a) The tensile test shall be camied ont according to ASTR A3STD or any repuied netional
standard.

b} The charpy impact test shall be camied owt according to I5:1757 or aoy reputed Mational
Siandard. The test shall be performed oo IS0 - Specimen of size 10w]0e55mm witha 2
mm V-Nowch

c) The hardoess shall be fested in accordance with IS 1500 or any other equivalemt
miernational standard,

The impact values indicated above are average of 3 values. All the 3 walues shall be
reported. Mo individual value [out of three specimens) shall be less than 32

ADJUSTMENT FACTOR FOR SUB SIZE IMPACT SPECIMENS:

The impact test to be carried using full size test pleces (Size of 10 mm x 10 mm < 55 mm) If
the thickness permits. If it s necessary for sub size test pleces to be used, the acceptance
criteria for impact values shall be those stated above but muoltiplied by the sppropriate
adjustment factor &5 shown In the below table. Sub size test pleces of width less than 5
mm shall not be used,

Specimen dimension in nem Adjustment factor

10.0x75 {0.833

10.0x 5.00 0.567
ULTRASOMICTEST:

Al bars above 50 mm dia/shde shall be whtrasonlcally tested according to ASTRAZER
(BHEL Stendard AA0850118), to ensure freedom from defects.

The following defects (Category 2 of AA 0850118) shall be unacceptable,
8] Cracks, flacks, seams and laps.

bj Defects giving indications larger than that from a dmm diameter equibvalent flaw.

c] Groups of defects with madmum mdication less than that from a dmm diameter
equivalent flaw which can not be seperated at testing sensitivity if the back echo
i reduced to less then 50%.

d] Defects giving indications of 2 to dmm diameter equivalent flaw seperated by a
distamce less than four times the size of the larger of the adjacent flaws.
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9.0  REIESTS:

91 I any of the test specmen falls to meet the requirernents specifled In d.12, the
sample bar from which the test specimen was cut shall be rejected and two further
sample bars from the same lot <hell be taken for retest

9.2  If the retests also fall, manufacturer 5 at Hberty to reheat treat the bars in questhon.

Mot more than two reheat treatments are allowed., However, retempering Is not
considered as reheat treatment.

&)
9.3  If after reheat treatment, the mechanical properties are not complied with, the entire
lot shall be rejected.

10.0 NSPECTION AT SUPPLIER'S WORKS:

The representative of BHEL shall have free access to the supplier’s works at all times
during the execution of the order, to satisfy himself that the material is produced as
per the guality requirements of thic specification. All reesonable facillities dhall be
extended to him, free of charge. He may also witness the sampling, testing and
rnarking called for in this specification

11.0 JEST CERTIFICATES:
111  Five coples of the test certificate shall be furnished gleing the following detalls,

a) Specification Mo, HY 10697 Rev. 00

b) Material Grade : 42 Cr Mo 4

c] BHEL Order No.

d) Size

&) Melt No.

f) Process of manufacture

£ Heat Treatment detalls and batch Ma.

h) Results of chembcals analysis and mechanical properties.
i) Results of hardness test.

jI  NDT tests.
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100 PACEKING AND MARKING:
Marking: All bars with cross sectional dimension greater than 50 mm shall be stamped
with the melt pumber, specification pumber and supplier's rade mark on bodh the end faces
of the bars.
Bars of sectional dimension 50 pm and below shall be bundled as per each size and a metal
lable bearing the following information shall be securely attached to each bondle.
i) BHEL Specification No. HY 10697 Rew .00
ify BHEL Order No.
if} Melt No. & Heat Treatment batch Mo.
iv) Size & Weight
v} Supplier’s Tade matk
Packingz: The bars shall be suitably packed to prevent cormmsion and dJamage during
transit.
130 EEJECTION AND REFLACEMENT:

In the event of the bar material proving defective in the course of further processing at
BHEL, the same shall be rejected notwithstanding any previons acceptance.

The supplier shall replace the material forging at his own cost and the rejected bars shall be
refurned after all the commercial conditions are satisfied.




