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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - Metals

GENERAL CHARACTERISTICS OF GM STEELS
(NOT PART OF THE SPECIFICATIONS)
GM1700M

1 STAINLESS TYPE STEELS.

1.1 GM7520 is similar to SAE 51502 which the SAE lists as
a stainless martensitic chromium steel (hardenable). It can be
nitrided satisfactorily, and possesses good physical properties
at 535 C. Hard wear resistant surfaces, which retain good hard-
ness at 230 C can be produced by carburizing. Typical
physical properties are tabulated in Table 1. Corrosion resis-
tance is comparable to lower alloy steels. It is used for diesel
fuel injector parts.

1.2 GMB1705, GMX81705 and GMB1706 are classified as
ferritic steels because they do not transform to austenite at
high temperatures; thus remain essentially ferritic under any
treatment, They harden only lightly when quenched. Cold
working hardens the metal only moderately. For this reason,
they are well suited for parts requiring cold heading such as
trim screws and bolis. They are not satisfactory for welding
where welds are required to have high strength and ductility at
normal temperatures. The high temperatures employed in
welding produce grain coarsening. The ductility is fairly good
at high operating temperatures. Some improvement in room
temperature ductility may be obtained by using the austenitic
grade for filler rod. Sound welds can be obtained by any of the
usual welding methods and if the service requirements do not
necessitate a high degree of ductility, welding may be per-
formed.

1.3 GMX81705 is used for such applications as heat control
valve shafts to obtain improved scaling resistance. It has some
advantages over the austenitic steels when used intermittently
at scaling temperatures due to lower coefficient of thermal
expansion. Typical physical properties are tabulated in Table 1.

1.4 GMB81705 and GM81706 are widely used for automotive
parts, the latter for exterior applications which require better
resistance to pitting and rusting than that given by 81705.
While both steels have about 2/3 the ductility of ordinary deep
drawing steel, they do not draw as satisfactorily as
SAE 30302.

2 HEAT RESISTANT VALVE AND VALVE SEAT TYPE
STEELS.

2.1 GMT7365 is a forged steel used for valve seat inserts. It is
generally used in the hardened and drawn condition.

2.2 GMB8440 (Silchrome F) is used for intake valves in
engines where SAE 3140 or SAE 4140 do not have the
required heat and corrosion resistance. The tip of valve stems
are hardened to Rockwell C 45 min for wear resistance.

2.3 GMRB729 (731 Valve Steel) is used for the stem material
in 2 piece austenitic exhaust valves because of their better
resistance to scuffing than the austenitic steels. The tip end of
stem is hardened to Rockwell C 45 min.

2.4 GM76135 (EMS 202) is an electric furnace alloy steel
casting as used for heavy duty diesel exhaust valve seat inserts.
It has better heat resistance than GM83-M. It is usually used in
the normalized condition Rockwell C 42 to 52.

2.5 GM81940 (Silchrome 10) is austenitic steel which is used
in the fully solution treated condition for the head portion of
valves. Typical hardness is tabulated in Table 2. These steels
may be used unfaced for light duty applications or faced with
one of the hard facing materials for higher duty valve applica-
tions.

2.6 GMNB81940 (Silchrome 10N) is the same as GM81940
except that it contains nitrogen for improved properties.
Typical hardness is tabulated in Table 2.

2.7 GMNB82012 (N155 Alloy) is an austenitic high tempera-
ture material used for heavy duty valve applications in the
fully solution treated condition or forged and stress relieved as
required. Typical hardness is tabulated in Table 2. This mate-
rial is classed with the Super Alloys, and is used for such
applications as jet engine exhaust deflectors, etc.

2.8 GMN82020 (21-55N) is a meodification of GMN82120,
Typical hardness is tabulated in Table 2. It is economical par-
ticularly in connection with nickel conservation during
emergency periods of strict controls. It is a stable austenitic
material and makes generally satisfactory exhaust valves.

2.9 GMS82120 (21-12 Alloy) is an austenitic steel used for
automotive engine valves. As austenitic steels do not have
good wear and scuffing resistance, GM82120 steels are gener-
ally used for the head portion of a 2 piece design. Typical
hardness is shown in Table 2. The stem material is made from
a steel having a hardenability of J50 = 6.4 mm (4/16) min. It is
good practice to locate the weld low enough on the stem so
that the austenitic steel projects into the guide. They are used
in passenger cars as an option with GM82445; also, quite gen-
erally in truck gasoline engines and diesel engines for exhaust
valves.

2.10 GMNS82120 (21-12N Alloy) is a modification of the
21-12 alloy (GM82120) containing 0.15 to 0.25% nitrogen
which improves the hardness at 760 C. Typical hardness is
shown in Table 2. It is also used as the head in 2 piece exhaust
valves welded to a low alloy steel stem, and for heavy duty
applications where a hard facing material may be applied.
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GENERAL MOTORS ENGINEERING STANDARDS Materials and Processes - Metals

GENERAL CHARACTERISTICS OF GM STEELS
(NOT PART OF THE SPECIFICATIONS)
GM1700M

TABLE 1 - TYPICAL PROPERTIES OF STAINLESS TYPE STEELS

GM 8106, GM X81705,
Number GM7620 SAE 51501 GM81706 aml
SAE 51430
. Anncaled 620690 (90-100) 450-590 (65-85) 480-550 (70-80)
;’;‘:‘1;:)"‘““1" Hest Treated 1240-1380 (180-200) 1210 (175) -
( Cold Rolied - - 590-900 (85-130)
: Annealed 480-550 (70-80) 210440 (30-60) 240-340 (35-50)
ﬁ‘;ﬂf‘?““‘h' Hest Treated 830-960 (120-140) 1000 (145) -
i) Cold Rolled - - 450-900 (65-130)
. Annealed 30-25 45-35 3520
Elongation in Heat Treated 18 17 -
50 mm, percent Cold Rolled - - 20-2
. Anncaled 75 75-60 7040
Reduction of Heat Treated 60 60 -
Asea, percent Cold Rolled - -
Annealed 200 135-180 145-185
Hardness, Brinell Heat Treated 404-448 300 -
Cold Rolled - - 185-270
mg“?‘m" AL S40°C - 609 59 (8.5)
wimonp;%n At $95°C - 31 4.5) 31 (4.5)
el AL 705°C - 15(2.1) 10(1.4)
AL400°C 1380 (200) - -
Strength at Elevated At 540°C 1180 (172) - -
Temp, Short Time AL 705°C - - 105 (15)
Test, MPa (ksi) At 815°C - - 55(8)
AL925°C - - 28 (@)
- Contin - 815 815
Seallng e o o -
Temperature, °C Intermittent - - 870
Welding Properties - Fair, Air Hrdening | - Fair, Brittle Welds
Machining Properties - 55% of Screw Stock Good Fair
Cold Forming - - - Good

2.11 GMNS82152 (21-4N Alloy) is an austenitic exhaust valve
material having outstanding strength and hardness at elevated
temperatures. Typical hardness is shown in Table 2. This mate-
rial is used for heavy duty passenger engines and truck engines
with or without valve rotators. It is usually used as a 1 piece
valve and, being austenitic, the tip and stem hardness may be
borderline in severe applications.

2.12 GM3549-M (21-2N Alloy) is a modification of
GMN82152 (21-4N Alloy) which requires a slightly lower

nickel content making it an economical austenitic exhaust
valve material. Typical hardness is shown in Table 2.

2.13 GMS82172 (Silchrome XB) gives good service with lead
treated fuels if operating temperatures are not excessive. This
steel has greater resistance to cold corrosion than the steels
previously described, an important consideration where
engines are idle for long periods. Typical hardness is shown in
Table 2.
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