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TABLE 1—CHEMICAL COMPOSITIONS OF TOOL AND DIE STEELS®

SAE Steel Designation C Mn Si Cr \% W Mo Co
Water Hardening Tool Steels
w108®@ 0.70-0.85 __(2 _® _®@ — — — —
w109® 0.85-0.95 _(? ()] () — — — —
w110@ 0.95-1.10 _©® ) () — — — —
w112@ 1.10-1.30 _(@ _® _® — — — —
W209 0.85-0.95 _©? ()] () 0.15-0.35 — — —
w210 0.95-1.10 _ (2 __© __() 0.15-0.35 — — —
W310 0.95-1.10 _® ) ) 0.35-0.50 — — —
Shock Resisting Togl Steels
S1—Chromium-Tgngsten 0.45-0.55 0.20-0.40  (25.045® 1.25-1.75  0.15-0.30 1.00=3!00 o 4o@® —
S2—Silicon-Molyhdenum 0.45-0.55 0.30-0.50  0.80-1.20 — 0.254) — 0.40-0.60 —
S5—Silicon-Manganese 0.50-0.60 0.60-0.90  1.80-2.20 (.30 0.254) — 0.30-0.50 —
Cold Work Tool Steg¢ls
Oil Hardening Types
Ol1—Low Mangfinese 0.85-0.95 1.00-1.30 0.20-0.40 0.40-0,60 0.204 0.40-0.60 —_ —_
02—High Mandanese 0.85-0.95 1.40-1.80 0.20-0.40 0:354) 0.204 — 0.304 —
06—Molybdenym Graphitic 1.35-1.55 0.30-1.00 0.80-1.20 — — — 0.40-0.30 —
Medium Alloy Air Hardening Types
A2—5% Chromfum Air Hard 0.95-1.05 0.45-0.75 0.20-0.40 4.75-5.50 0.404 —_ 0.90-1.40 —_
High Carbon-Highl Chromium Types
D2—High Carbgn-High Chromium (Air) 1.40-1.60 0.30-0.50 (\0-30-0.50  11.00-13.00 g gp® — 0.10-1.20 (.50@
D3—High Carbgn-High Chromium (Qil) 2.00-2.35 (.24-0.45® 0.25-0.45 11.00-13.00 ¢ go™ 0.75@ 0.404 —
D5—High Carbgn-High Chromium (Cobalt) 1.40-1.60 0.30-0.50 0.30-0.50  11.00-13.00 (.gp® — 0.10-1.20 2.50-3.50
D7—High Carbgn-High Chromium-High 2.15-2.50+,Q0:30-0.50  0.30-0.50  11.50-13.50 3.80-4.40 — 0.10-1.20 —
Vanadiuny
Hot Work Tool Steels
Chromium Base Types
H11—Chromium-Molybdenum-V 0.30-0.40 0.20-0.40 0.80-1.20  4.75-5.50 0.30-0.50 — 1.45-1.75 —
H12—Chromium-Molybdenum-Tungsten 0.30-0.40 0.20-0.40 0.80-1.20  4.75-5.50 0.10-0.50 1.00-1.70 1.45-1.75 —
H13—Chromium-Molybdenum-\/V, 0.30-0.40 0.20-0.40 0.80-1.20 4.75-5.50 0.80-1.20 — 1.35-1.75 —
Tungsten Base Types
H21—Tungsten 0.30-0.40 0.20-0.40 0.15-0.30 3.00-3.75 0.30-0.50 8.75-10.00 — —
High Speed Tool Stgels
Tungsten Base Types
T1—Tungsten 18-4-1 0.65-0.75 0.20-0.40 0.20-0.40 3.75-4.50 0.90-1.30 17.25-18.75 — —
T2—Tungsten 18-4-2 0.75-0.85 0.20-0.40 0.20-0.40 3.75-4.50 1.80-2.40 17.50-19.00 0.70-1.00 —
T4—Cobalt-Tungsten 18-4-1-5 0.70-0.80 0.20-0.40 0.20-0.40 3.75-4.50 0.80-1.20 17.25-18.75 0.70-1.00 4.25-5.75
T5—Cobalt-Tungsten 18-4-2-8 0.75-0.85 0.20-0.40  0.20-0.40  3.75-4.50 1.80-2.40 17.50-19.00 0.70-1.00 7.00-9.00
T8—Cobalt-Tungsten 14-4-2-5 0.75-0.85 0.20-0.40 0.20-0.40 3.75-4.50 1.80-2.40 13.25-14.75 0.70-1.00 4.25-5.75
Molybdenum Base Types
M1—Molybdenum 8-2-1 0.75-0.85 0.20-0.40 0.20-0.40 3.75-4.50 0.90-1.30 1.15-1.85 7.75-9.25 —
M2—Molybdenum-Tungsten 6-6-2 0.78-0.88 0.20-0.40 0.20-0.40 3.75-4.50 1.60-2.20 5.50-6.75 4.50-5.50 —
M3—Molybdenum-Tungsten 6-6-3 1.00-1.25 0.20-0.40 0.20-0.40 3.75-4.50 2.25-3.25 5.50-6.75 4.75-6.25 —
M4—Molybdenum-Tungsten 6-6-4 1.25-1.40 0.20-0.40 0.20-0.40  4.00-4.75 3.90-4.50 5.25-6.50 4.50-5.50 —
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6.1

TABLE 1—CHEMICAL COMPOSITIONS OF TOOL AND DIE STEELS(™ (CONTINUED)

SAE Steel Designation C Mn Si Cr Y w Mo Co

Special Purpose Tool Steels
Low Alloy Types
L6—Nickel-Chromium® 0.65-0.75 (.55-0.85(3 0.20-0.40 0.65-0.85 0.254 — 0.25(4) —
L7—Chromium 0.95-1.05 0.25-0.45 0.20-0.40 1.25-1.75 — — 0.30-0.50 —

=

These compositions are not intended for forging die steels.

2. Water hardening steels listed herein are usually available in four grades or qualities as follows:
Special (Grade 1)—The highest quality water hardening carbon tool steel, controlled for hardenability, chemistry held to closest limits, and
subject to most rigid tests to insure maximum uniformity in performance.

Extra (Grade 2)—A high quality water hardening carbon tool steel, controlled for hardenability, subject to tests to insure good service for
general application.

Standard (Grade 3)—A good quality water hardening carbon tool steel, not controlled for hardenability, recommended for application where
some latitudd with respect to uniformity is permissible.
Commercial {Grade 4)—A commercial quality water hardening carbon tool steel, not controlled for hardenability, not subject\to'dpecial tests.
On Special ahd Extra Grades, limits on manganese, silicon, and chromium are not generally required in lieu of the following ‘Sh¢pherd
hardenability|limits:

0.70-0.85 C and 0.85-0.95 C 0.95-1.10 Cand 1.10-1.30 C
Hardenability, Fracture Hardenability, Fracture
64ths In. Penetration ~ Grain Size, min  64ths In. Penetration Grain Size, min
Shallow.......| 10 max 8 8 max 9
Regular. 9to 13 8 7to11 9
Deep............ 12 min 8 10to 16 8
On Standard|and Commercial Grades, the following limits on composition are generally required:
Mn Si Cr
Standard, max ............. 0.35 0.35 0.15
Commercial,|max ......... 0.35 0.35 0.20

Total of mgnganese, silicon, and chromium not to exceed 0.75%.

3. May be presgnt in percentages other than shown.

4. Optional elenpent. Steels have found satisfactory application either with or without.therelement present.
5. Nickel conterft 1.25-1.75.

Notes

Marginal Indicia—The change bar (I) located in the left margin is for the convenience of the user in locating
areas where ftechnical revisions have been made to the previous issue of the report. An (R) symbol to the left

of the documient title indicates a complete révision of the report.
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