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10.005 % to 0.30 %
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Si.~ TProduct ] Material | Specific Test Test Method Specification | Range of Testing/ |
| | of Test | Performed | against which tests are | Limits of Detection |
N | |performed b ]
C3 TTool Steels TCarbon (C) TJIS 612832018 F0.050 % to 250 % 1
I Manganese (Vi) 1 T~ 0.050 %t02.00% 1
I TPhosphorus (B) L 0.005 %t00.10% 1
R Chromium (€~ T 70.500 %10 12.50 % |
I TMolybdenum (Mo) 1~~~ 0.050 % t06.00% 1
I TCopper (Cu) L 0.050 % t0050% 1
I TVanadum V) L 0.005 % t0250% 1
I TCobalt Co) L 0.050 % t0050% 1
I Tungsten (W)~~~ L 0010 %to1.00% 1
2 TCopper& e TBSENT50792015 0.050 % t05.00% 1
T Tiesalloys Tead (P~ T 0.050 % 05.00% 1
I TZinc(zny - T 70.050 % 0 45.00% |
I Tiron (Fe) —~—~~ L 0.030 %to450% 1
R Aluminium (&) T 70.010 % 101250 % |
I TNickel (N) L 0010 % t05.00% 1
R TBeryiium (Be) T 70.0001 % to 2.00% |
P Cobalt (Coy T 70,010 %10 050% 1
5 TAuminum TGopper (G TS 10351984 005 %10500% 1
T T&itsalloys TSiicon 8y Tis7es81975 0.05 % t015.00% 1
I Tiron (Fe) ——~~ L 005 %t0100% 1
I TManganese (Mn) 1T 002 %t0150% 1
I TNickel ()~ L 001 %10050% 1
I TZinc@ny T L 005 %t0150% 1
I TMagnesium (Mg) 1T 005 %t0450% 1
I Tlead (Bb) L 001 %t0200% 1
I Titaniom ()~ L 0.02% 10030 % 1
I Chromium (G~ [ 0,05 %t0200% 1
"6 lzinc&it's ___ TAuminom (A) _____1152599:1983 0.0 %t0550% ____|
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F I of Test | Performed | against which tests are | Limits of Detection
Lo __ L __ (performed Lo __
| __tfalloys ~ TMagnesium(Mg) T~~~ [0.0059%t050% ____
N N 1Y M | 70.005 %10050%
N A T T | [0.01 %10350% ____
N A flead(Pp) = | 0.01 %10100%
!_ _!_ i Cadmium (Cd) _!_ 1 0.002 % to 0.50 %
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I TProduct/ Material | Specific Test 1 Test Method Specification | Range of Testing/ |
| | of Test | Performed | against which tests are | Limits of Detection |
I Lo iperformed b J
o |
| MECHANICAL TESTING |
Cocationd T FTT T 1
17 TMECHANICAL PROPERTIES OF METALS | T 1
| | | | |
i‘1. TMetaIIic Materials 1|_Rockwe|| Hardness 1|_|S:1586-2012 20HRAto 88 HRA |
L Test | (Part 1) 20 HRBW fo 100 HRBW |
A R S o (20HRCIo70HRC |
| 2. | steel products | Macro test | IS 13015:1991 (RA 2007) !_At 10X -!
N o | IS 11371:1985 (RA2007) _|Visual I
o T"Non Metallic Inclusions | IS 4163:2004 [ 100X, TypesABCD, |
| | | | (ISO 4967:1998) | Thin /Thick 1 to 3 |

S Comparison method

ota ase bep .
!‘ ’!‘ 1'_T tal Case Depth -!_IS 6416:1988 At 100X 1
| | | | 0.1mm to 3.0mm |
A | ot | Microscopic method ____ 4
| | | Average Grain Size | IS 4748:2009 | ASTM no. 1 to 10 at 100X |
| | | ASTM E112:2013 | Visual |
o ___ e | Comparison method ____ |
ICrostructure Analysis anapookK Vo , ,
| | | Microstructure Analysis | ASM Handbook vol 9 | At 50X, 100X, 450X |
N N | ASTMES62-11 o I
[ 3. T Castlron T Determination of 1187754:1975 At 100X |
| | Products | Graphite type & size | | Visual |
I I ' I I Microscopic Method |
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SI. | Product/Material | Specific Test | Test Method Specification | Range of Testing/
| of Test | Performed | against which tests are | Limits of Detection

|

| | | | |

. £\ | performed . |
|

|

|

| | |

[ 1. T Metallic Materials | Tensile Test: - T1s1608:2005 [8kNto400kN -2

| | (Steels) | | (RA 2017)

A UTS _[ASTMAS370-17, 7100 Mpato 1800Mpa

S fvs TASTM EB/E8M-T6a. 100 Mpato T500Mpa

!_ _!_ | 0.2% P.S. with _!_ | 100 Mpa to 1500Mpa

| | | Extensometer | |

1 _i%ofElngaton T _______ [2%t80% ________

!_2. _!_Metallic Materials | Flattening Test _!_IS 2328: 2005, !_Upto OD 600 mm

| ___ITubes/Pipes | ______________ | ASTMA370-17, | (Qualitative)

o 1 Drift Expanding Test | 1S 2335: 2005, "Upto OD. 150 mm Angle

R . | ASTMA370-17, | of Mandrel 60° _

,_3. | Metallic Materials TBend Test TIS 1599: 2012 (RA2017), ’_Mandrel Dia.

| | | | ASTM A370-17, 1 10,20,24,30,40,60, 80mm

T L L | (Qualitative)

!_ _!_ -!_Brinell Hardness Test _!_IS 1500-2013 (Part 1). | 100 HBW to 600 HBW

[ G G |2.5/1875

o T T 100 HBW to 600 HBW

[ G G |10/3000

o T Charpy V' Notch T18™1757:part 1:2014 [ 2J7t0 300J

| | | Impact Test | |

I S | (25°Cto-50°C) o

!_ _!_ | Proof Load test on _!_IS 1367(Pt 6):1994 !_8kN to 400 kN load

| | | Threaded Steel | (ISO 898-2:1992) | LC:200N

I I | Fasteners-Nuts, Bolts, | IS 1367(Pt6):1994 I J
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SIT _TﬁrBEJc_tTlVIEtEﬁz?FTﬁEEi?iETEsT ______ Tﬁagt_ Method §6e7:ﬁi:5tTJnTﬁa_n§€BF Testing/
| | of Test | Performed | against which tests are | Limits of Detection
o | Screw & Studs 1(SO898-2:1992) r
!_4. _!_Metallic Materials -!_Transverse Tensile test | QW 150 & !_8 kN to 400 kN Load
| | Welded Coupon | QW 160OF G
| | Tests-Butt Joint [ Transverse Bend test | ASME SECTION 1X = 2017 [ LC: 200N
I I I I I Mandrel Dia 40mm

T N S (Visual)
S Fracture Test QW 1B0OF ASME isual -
!_ _!_ i Macro Etch test { SECTION IX — 2017 !_Visual
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