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1 Purpose and Scope:

This standard provides the minimum requirements for delivery of 4330Mod.
1.1 The Director of Heat Treat or designee is responsible for this standard.
2 References:
2.1 ASTM A646/A646M-06
2.2 ISO 6336-5:2003

2.3 ASTM E112-96

3 Specification:
A. MATERIAL MANUFACTURING
Material supplied to this specification shall be melted and produced by the electric furnace melting process and vacuum degassed.

B. CHEMICAL COMPOSITION
(per ASTM A646/A646M-06)

Carbon


0.28 – 0.33%
Manganese

0.75 – 1.00%

Silicon


0.20 – 0.35%
Phosphorus

0.015% max 

Sulfur


0.015% max

Chromium

0.70 – 0.95%

Molybdenum

0.35 – 0.50%

Nickel


1.65 – 2.00%

Vanadium

0.05 – 0.10%
Hydrogen

2.0 ppm max (ingot hot top)
C. GRAIN SIZE
Fine grain structure ASTM E112, 5.0 and finer
D. MICROCLEANLINESS

Capable of meeting ISO 6336-5:2003 Table 5, Item 3, MQ 

E. DEGREE OF HOT WORK
3:1 Minimum – Ingot cast

7:1 Minimum – Continuous or strand cast

F. HEAT TREATMENT 
Conditioning

Normalize or Anneal 1600-1650F 
Hardening:

The forgings shall be heated to above the upper critical temperature and held a sufficient length of time for complete austenitizing.

Tempering:

The minimum soak time at a minimum tempering temperature of 950°F shall be one hour per inch of section thickness.  Any exception to this minimum must be approved by H&S Heat Treat/ Metallurgy.  Double tempering is required for a specified heat treated hardness range above and including 320-360 BHN.

G. HARDNESS INSPECTION

Inspected per ASTM A290 or ASTM A291

H. NDT REQUIREMENTS
All materials shall be capable of meeting ultrasonic specifications HSUT-19-84 minimum.

I. MATERIAL CERTIFICATION
Certification of each:
1.  P.O. Number



7. Grain Size

2. Quantity




8. Microcleanliness 

3. Heat Treat Number



9. Hardness

4. P.O. Date




10. Heat Treat Temperatures and Times

5. Chemical Analysis



11. Mechanical Properties (if applicable)

6. Jominy Hardenability


12. NDT (if applicable)

J. PLEASE NOTE
Purchase orders may state requirements in addition to this standard.
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