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1 Purpose and Scope:
Material specifications for low and medium carbon steel and low and medium carbon alloy steel:
1.1 The Director of Heat Treat or other designee is responsible for this procedure and the activities described herein.
2 References:
2.1 AISI standards

2.2 ASTM standards
2.3 ASTM A388
3 Specification:
A. MATERIAL MANUFACTURING
The steel shall be made by one or more of the following primary processes: open-hearth, basic-oxygen, or electric furnace. The primary melting may incorporate separate degassing or refining.
B. MATERIALS AND REQRUIRED SPECIFICATIONS
AISI 1018/1020:
SPEC: ASTM A29/A29M, A576

AISI 1022/1026:
SPEC: ASTM A29/A29M, A576

AISI 1045:

SPEC: ASTM A29/A29M, A576
AISI 4140/4140H:
SPEC: ASTM A304, RC35min at J32/16, 0.006%-0.025% Sulfur and 0.025% max Phosphorus.
AISI 4142/4142H:
SPEC: ASTM A304, RC37min at J32/16, 0.006%-0.025% Sulfur and 0.025% max Phosphorus.
AISI 4150/4150H:
SPEC: ASTM A304, RC45min at J32/16, 0.006%-0.025% Sulfur and 0.025% max Phosphorus.

AISI 4320, 4620:
SPEC: ASTM A304, A322, 0.006%-0.025% Sulfur and 0.025% max Phosphorus.

AISI 4340/4340H:
SPEC: ASTM A304, RC47min at J32/16, 0.006%-0.025% Sulfur and 0.025% max Phosphorus.

AISI 8620, 8822:
SPEC: ASTM A304, A322, 0.006%-0.025% Sulfur and 0.025% max Phosphorus.

C. GRAIN SIZE
Fine grain structure ASTM E112, 5.0 and finer.
D. HOT WORK REDUCTION IN CROSS-SECTIONAL AREA
3:1 Minimum for ingot cast.
7:1 Minimum for strand or continuous cast.

E. MATERIAL CONDITION AND HEAT TREAT
The material shall be furnished in the as-rolled, annealed, or hardened (where applicable) condition.  The material must be able to meet the minimum requirements of an ultrasonic examination performed in accordance with the Back-wall echo technique as described in ASTM A388 with the acceptance/rejection criteria as follows:

15% indication and/or 50% loss of back-wall echo.

F. HEAT TREATMENT IF REQUIRED
Condition (Normalizing/Annealing):

AISI 1018, 1020, 1022, 1026:


Normalize or Anneal 1600-1750F

AISI 1040, 1045, 1050:


Normalize or Anneal 1600-1750F

AISI 3310, 9310, 4320:


Normalize 1750F, Temper 1150-1200F

AISI 4620, 4820, 8620, 8822:


Normalize 1750F, Temper 1150-1200F

AISI 4130, 4140/4140H, 4150/4150H:
Normalize or Anneal 1600-1650F, Temper 1150-1200F

AISI 4340/4340H, 4350, 4330V, 8630:
Normalize or Anneal 1600-1650F, Temper 1150-1200F

DIN 17210: 17CrNiMo6:


Normalize 1750F, Temper 1150-1200F

DIN EN 10084: 18CrNiMo7:


Normalize 1750F, Temper 1150-1200F

If specified, 3310,9310, 4320, 4620, 4820, 8620, 8822, 17CrNiMo6 and 18CrNiMo7 may be normalized or annealed, quenched and tempered (1150 -1200F).
G. MATERIAL CERTIFICATION

Certification of each purchase order number and each mill heat number (if necessary), must include the following:


1. Purchase order number

7.Grain size



2. Purchase order date/ship date.
8. Hardness



3. Quantity



9. Heat treat temperatures and times



4. Heat number/ mill source

10. Mechanical properties (if applicable)



5. Chemistry (complete)

11. NDT (if applicable)



6. Jominy hardenability 
H. PLEASE NOTE
Purchase order may state requirements in addition to this standard.
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