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SAPTAGIRI INDUSTRIES

Chemical composition & Mechanical properties comparison between CRCS and HRPO steel (Hot Rolled Pickled and Oiled).
Yield Point or
Phosphor .
Raw material | Grade Carbon |Manganese| Sulfur US Proof Tensile Strength Hardness
(C) (Mn) (S) (P) Stress MPa, Max HRB Max
MPa, Max
CR1 0.15 1 0.035 0.08 280 410
C.R.C.S.
IS - 513 CR2 0.12 0.5 0.035 0.04 240 370 55
CR3 0.1 0.45 0.03 0.025 220 350 55
HR1 0.15 0.6 0.035 0.05 - 440
H.R.P.O.
IS - 1079 HR2 0.10 0.45 0.035 0.04 - 420
HR3 0.08 0.40 0.03 0.035 - 400
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Table 3 Chemical Composition
(Clauses 7.1 and 7.3)
Grade C Mn s P
percent, M percent, Muax percent, Max percent, Mire
(1 (2 G) ) &)
CRD 033 400 0063 005"
CRl 0.15 100 0065 0080
CR2 012 050 0035 0040
CE3 010 045 0050 0.025
R4 0.08 045 Q0G0 0.030
CR5 0.04 025 0.oeo 0.020
ISCIT0C 012 050 00G3 0040
ISCIHID 0.10 045 0050 0.025
ISC2TE 0.08 040 Q0G0 0.030
ISCINF 0.06 035 0.020 0.030
ISC260G 001 020 Qo0 0.030
ISCHP 0.01 0.80 0023 0.080
ISC3TR 0.01 1.00 s 0.100
ISC3008 0.01 160 03 0100
ISCHP 0.01 160 03 0.130
ISCIHNB 0 0.80 0.020 0.080
ISC3008 004 0.80 0.020 0.080
I5C308 0 0.80 0020 0.080
I5CHIEB e 1.00 0.oeo 0.100
I5C3608 [ 120 o.oeo 0.100
ISC3008 e 120 0.0 0.130
IECHE 00 140 .20 0.130
ISC28R 0.10 0.60 0.050 0100
ISC3NR 0.10 0.80 0.050 0100
ISC360R 0.12 100 0050 0100
T5C400R 0.12 120 Q0G0 0100
ISCHIW 0.12 0580 0050 0050
ISCITOW 0.15 130 Q0G0 0030
ISCI00W 020 1.50 0.050 0030
IS4 020 170 Q0G0 0030

MWOTES

1 Eastricted chemiztry can be pxoteally agreed to betwcen the perchecer and the masmfacturer.

1 When the swel is aleminines killed, the tof2] aluminiem content shall not be Jess tan 0.02 percent. Whea the stesl is silicea
killed the silicom combant shall mot be less tham 0.10 parcest When the steal is alumininm silicen killed, the silicon comtant
shall not be less than 0.03 percext azd total aluminiem contest shall not be less than 0.0] percant. If mutually agresd to
batwesn the purchaser and the mansfacturer, for almmdnmmey killed stesl, alaminiem content can be less than 0002 percant.
3 For gadss whers son-agsing characteristics are defined, Mitrogsa content skall be 0.007 percent maximmes. For grades,
whare non-ageing characteristics are net defined, Nitregen comtent shall be 0.012 percent paximusn. This shall be samred by
the mammfacturer by occasional check analysis.

4 The steel can be made with micro alloying eluments like Chromiem, Wickel, Wichinm, Vanadiem Titanium, Melybdemam,
Boron, Calcium axd cthers, stther added individmally or in comhbizaticn,. Howsver in case of boron, the linsit shall be 0.008
peICRntmaximee,

" Phosphorus Limit of 0.12 percent masimum can be added and in such cases, carbon content shall be limited to 0.17 percent
maximmm.

Table 3 Chemical Composition
(Clauses 7.1 and 7,20

=1 Quality Comstitoeml,
M. Percenl, AMas
Girade Desipnation i 3n P 5
{1} (2) {3 {43 (5 (i) (7T
1l HEDO Ordinary .25 200 | LED | OBsD
nij HE1 Commercial 15 | 60 | 0,050 |O03F
iy HEZ . . G0 |45 | oido | 0035
Cremeral
Pl HE3 Purpose o085 |o.ao [ o.03s |o.o3o
v HE 4 O,0E | 0535 | 030 | 0030
wil ISHZTOC ~ . G.0E | .45 | 0035 | 0.033
viip | ISH270D Drawing G068 | 0,40 | 4030 | 0030
g uality

wint) ISHZTOE

=1
L=
o

0.35 | .025 [ 0.025

MOTES

1 Stesls of these grades can be supplied with the addstion of
micra=alloying elemenis ke Boron, Tilaniuwm, Niobiuwm
and Yanadium eather simglyor in combination and shall nat
exceed 0.2 percent. Howewver, Boron addilzon shall be
restricted Lo G.{HMy percenl maximasm.

Z The nitrogen conientl of the sieel shall not ke more than
b.007 perceni. For aluminiem killed or aluminium silicon
killed the mitrogen cvenlent shall oot exceed BOO1Z
percenl. This bas o be ensured by the manufaclerer by
accasional check amalysis.

i

Wihen the stesl 18 Alumeiiwin killed, the tolal AlusmiEiwim
content shall aol be less than 0.0 percent. Howewver,
aluminium less than 0L02 percent can be mutually agreed
Lo Balween the purchaser and the supplier Dlor Alusmindwm
killed steel. When Lthe steel is silicon Xilled., the silicomn
content shall ool be less than 0.1 percentl. When the
steel 15 Adumimium silicon kiled, the sthicon content shall
il be less than 003 pescent and todal Aluminiam confent
shall ool be less than .01 percenl.

4 When copper bearniag dlcel 8 requered the copper confent
shall be between $.20 and .35 percenl.

5 Restricied chemical compogiiion may be mamally apreed
te borwesn the purchaser and the supplier.
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Table SA Mechanical Propertie: at Room Temperature in as Delivered Condition
(Cut Lengths and Coil:)
(Clauses 8.1.2,8.1.3.8.1.5,852 and 8.6.2)

Designation Grade Yield Pomt or Proof Tensile Strength Minimum Elongation Aean Plastic | Tensile Strain Hard- | Test Direction
Stress MPa, Max Strain Ratio ening Compouent
MPa, Max Gauge Length- 80 mm Gauge Length- 50 mm r-Bar n-Value

(1 #) (3) ® (3 ()] Q) (8 (%)

CR1 280 410 27 ] - - T

CR2 240 370 30 31 - - T

Genen! Purpose T3 220 350 32 3 T3mn 0.1 min T
CR4 210 350 36 37 14 min 0.19 mun T

RS 190 350 38 Eh) 17 min 022 mn T

NOTES for Table 5A

1 1Nmm* =1MPa
Smicter mechamical properties requirement may be azreed to berween the manufacrurer and the purchaser. before placing the order.
Mechanical properties apply only to annealed followed by skin-passed products.
The values of vizld stress are the 0.2 percent proof stress for products which do not represent a marked yield pomt and the lower yield swess for the others.
Test Piece Dirsction - L : Roling Diraction. Test Piece Direction — T: Perpendicular to rolling direction.
For thickness upto and less than 0.6 mm, elongzation vaiues ziven in the table shall be reduced by 1.
7-Bar and »-Value are only applicable to thickness greater than 0.5 mm For thickness more than 1.00 num , 7-bar/7-90 value 15 reducad by 0.10 For thickness greater than 2.0 mm, 7-Bar vaie is
reducad by 0.2 and n-value reduced by 0.02.
Mechanical propertes are not zeperally tested on CR1 Grade and values mentioned are for information only.
7-bar and n-values may be modified or excluded from this requirement, by agreement between manufacturer and purchaser.
0 GndeClesbempphedmamofmetanpergmdesa,mmmdmdmmmalmms(‘mtempuomammmmdskmpbsed)mymapphmﬂ;h.\nbeasperma}agee-
ment between Manufacturer and purchaser befors placing of an order.
11  Only hardness values are applicable to Grade CRO - which is supplied in as cold rolled condition.
12 (=) — Not required.

e - L T PN 7R )

-0 o
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Table 2 Type of QOiling
(Clause 6.3)
Type of OQiling As Hot Rolled Pickling Skin Pass Shot Blast

Normal Rust preventive Qil" X v /v Vv
Special l_lust High Lubrication rust * ¥ * /Y .
Pl't';l’;gt”ﬂ preventive oil™

Solid lubricant” x v x /v x
Mo Oiling x /v x/ v x

where x = Not applicable, v'= Applicable, and x/v = Not applicable or applicable as per mutual agreement.

U Commonly wsed for steel sirip, plate and sheet for rust prevention,
% Bpecial rust preventive oil is applied to the steel sheet, plate and strip with pickling finish.
¥ The rust preventive oil in combined use as press oil and rust preventive oil. This kind of oil shall be mutually agreed.

¥ Bolid lubricant is for better frictional properties during press work. This kind of lubricant shall be mutually agreed.

NOTES

1 Guarantee ol rust prevention 18 depend on type of oil and guantity of oil. Purchaser should evaluate before confirming the oiling.
1 For material ordered “No Qiling”, there is risk of rusting of steel. In that case, supplier has no responsibility, if oxidation/rusting

QCCur.
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Table 5 Tensile Properties
(Clauses 8.3 and 8.3.1)

&l Chuality Tensile Percentage Elongation After Fracture A, Win
Mo, Strength
Muax, MPa

[ i=3
Grade Designation Gl GL GL Gl
L =80 mm L =50 mm L= 5.65‘-'ISD L = 50 mm

(1) (2) (3) (4) (3) (6) (7) (8)

i HRO Ordinary . b I I I

i) HE]1 Commercial 440 23 24 2B 28

iii) HEZ 410 25 26 0 3l

General
iv) ITR3 Purpose 400 28 29 i3 i4
¥l 1ER4 380 3l i2 i6 37
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