











HIGH SHOCK /LOW WEAR RIRA KRR BES
resisTaNCE TooL sTEEL  ~INAAMS ¢

(TS7/NAAMS) Stamping 08/0111

1. MECHANICAL PROPERTIES (Annealed)
Hardness: 187-223 HBW

2. MICROSTRUCTURE (100X)
Homogenous mixture of pearlite and ferrite and no dendritic structure.

3. COMPOSITION (in weight percent)*

Carbon (C): 0.45-0.55 Molybdenum (Mo):  1.30-1.80
Silicon (Si): 0.20-1.00 Vanadium (V): 0.20-0.30
Manganese (Mn): 0.20-0.80 Sulfur (S): 0.03 max
Chromium (Cr): 3.00-3.50 Phosphorus (P): 0.03 max

* Trace amounts shall be limited to standard practice so that there are no detrimental
microstructure or mechanical property effects.

4. HEAT TREATMENT
All TS7/NAAMS castings shall be annealed by heating uniformly to 815-845°C
and holding for a minimum of one hour plus one hour per 25 mm of section thickness
using the maximum section thickness. Castings shall be cooled at a maximum rate of
35°C per hour to 540°C then air cooled to room temperature.

5. SURFACE QUALITY
All castings must be free of any rejectable surface defects, as described in General
Information Section 3.5.

6. INSPECTION AND REJECTION
For any deviation from the above designations refer to General Information Section 6.
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GLOBAL STANDARD COMPONENTS

ALLOYED STEEL NAAMS

(S7140/NAAMS)

Stamping 08/01/11
MECHANICAL PROPERTIES (Annealed)
Hardness: 190-230 HBW
Minimum Tensile Strength: 600 MPa
Minimum Yield Strength: 450 MPa
Minimum Elongation : 10 %

MICROSTRUCTURE (100X)
Homogenous mixture of pearlite and ferrite and no dendritic structure,

ASTM grain size #5 or finer
Carbide: 5 % max

COMPOSITION (in weight percent)*
Carbon (C): 0.45-0.50 Sulphur (S) 0.035 Max
Silicon (Si): 0.40-0.80 Phosphorus (P) 0.035 Max
Manganese (Mn): 0.80-1.00
Chromium (Cr): 1.30-1.70

* Trace amounts shall be limited to standard practice so that there are no detrimental
microstructure or mechanical property effects.

HEAT TREATMENT

Castings can be delivered annealed or pre-hardened condition per instructions of the
purchaser. Pre-hardened casting are typically used for trim steels weighing 20 kg

or less.

Annealed: Heat to 840-880°C and hold for a minimum of one hour plus one hour per
25mm of section thickness using maximum section thickness. Castings shall be
furnace cooled to 560°C at a rate not to exceed 45°C per hour, then air cooled at room
temperature.

Pre-Hardened: Heat to 840-880°C and hold 25 minutes at temperature. Quench with a
cooling speed of 15°C per minute. Temper tool as soon as temperature reaches
50-70°C. Temper twice at 560-600°C. Final hardness should be 29-36 Rc.

SURFACE QUALITY
All castings must be free of any rejectable surface defects, as described in General
Information Section 3.5.

INSPECTION AND REJECTION
For any deviation from the above designations refer to General Information Section 6.
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GLOBAL STANDARD COMPONENTS

ALLOYED STEEL NAAMS

(S2333/NAAMS)

Stamping 08/01/11
1. MECHANICAL PROPERTIES (Annealed)
Maximum Hardness: 190-230 HBW
Minimum Tensile Strength 700 MPa
Minimum Yield Strength 330 MPa
Minimum Elongation 7 %

2. MICROSTRUCTURE (100X)
Homogenous mixture of pearlite and ferrite and no dendritic structure
ASTM grain size #5 or finer
Carbide 5 % max

3. COMPOSITION (in weight percent)*

Carbon (C) 0.56-0.64 Molybdenum (Mo)  0.40-0.60
Silicon (Si) 0.20-0.50 Vanadium (V) 0.20-0.30
Manganese (Mn) 0.70-0.90 Sulphur (S) 0.035 Max
Chromium (Cr) 4.30-4.70 Phosphorus (P) 0.035 Max

* Trace amounts of tramp elements shall be limited to standard practice so that there are no detrimental
microstructure or mechanical property effects.

4. HEAT TREATMENT

Castings can be delivered in the annealed or pre-hardened condition per instructions of the
purchaser. Pre-hardened castings are typically used for trim steels weighing 20 kg or less

Annealed: Heat to 840-880C and hold for a minimum of one hour plus one hour per 25 mm of
section thickness using the maximum section thickness. Castings shall be furnace cooled to 770 C at a
rate not to exceed 20 C per hour, continue cooling in furnace until 650C at a rate not to exceed 10C/hr,
then air cooled at room temperature.

Pre-Hardened: Pre-heat to 600-750 C and hold for one hour. Heat to 950-970C and hold for a
minimum of one hour plus one hour per 25 mm of section thickness using the maximum section
thickness. Air quench with a cooling speed of 15 C per minute. Temper tool as soon as temperature
reaches 50-70C. Temper twice at approximately 675C. Minimum holding time at temperature is 2 hours.
Temper twice. Adjust tempering temperature as necessary to reach final hardness. Final hardness
should be 280-340 HBW.

5. CLEANLINESS
Metallic Inclusions per ASTM E45A*

Type A Thin 1.5 Max Type C Thin 1.5 Max
Type A Heavy 1.5 Max Type C Heavy 1.5 Max
Type B Thin 1.5 Max Type D Thin 1.5 Max
Type B Heavy 1.5 Max Type D Heavy 1.5 Max

Sum of all metallic inclusions of all types is not to exceed 5.0

% Porosity and Oxide per ASTM E1245 is not to exceed 0.20

* ASTM E45A is adapted for use here despite the absence of reduction through work.
6. SURFACE QUALITY

All castings must be free of any rejectable surface defects, as described in General
Information Section 3.5.

7. INSPECTION AND REJECTION
For any deviation from the above designation refer to General Information Section 6.
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