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Fifty year s ag o unexpecte d failure s le d th e ASM E
to support a  research investigatio n a t Cornel l Univer -
sity to determine saf e temperatur e an d pressur e limit s
for cas t iro n fo r valves ; pump s an d simila r pressur e
castings. The limit s fixed at tha t tim e survive d fo r 40
years. Cas t iro n wa s regarde d a s a  singl e materia l
bracketed i n a  broa d specification . Tim e an d inde -
pendent research expande d it s range o f properties an d
usage, establishe d contro l measure s ove r differen t
grades, an d extende d th e knowledg e definin g it s
modern refine d forms . Enterprisin g manufacturer s
established, individually , application s requirin g loa d
carrying ability a t temperature s abov e the 450 F limi t
set a half century ago.

Fifteen year s ago, th e urgen t nee d t o us e cas t iron
for th e wartim e stea m propulsio n o f carg o vessel s
precipitated a  survey of th e the n curren t usag e which
culminated in  the  Burgess-Barlo w report , referenc e
16. Fiv e year s mor e wen t int o th e preparatio n an d
trial b y usag e o f a  tentativ e AST M Specificatio n A
278.1 Ultimatel y the nee d aros e t o justif y it s content s
by a  stud y o f th e importan t qualifyin g factor s tha t
could mak e cas t iron eligibl e for us e at temperature s
up t o 650 F and perhap s abov e thi s temperature .

The Boile r an d Pressur e Vesse l Committee o f th e
ASME presse d fo r thi s informatio n an d th e ASTM -
ASME Joint Committe e o n Effec t o f Temperature o n
the Properties of Metals approved th e work in 1952 . A
research subcommitte e o f AST M Committe e A- 3 o n

1 1958 Book of ASTM Standards , Part 1 .

- See acknowledgment s p . 8 5 fo r lis t o f organization s wh o fur -
nished th e tes t metals.

Cast Iro n wa s charged t o formulat e a  progra m o f in -
vestigation. Cas t iron s fo r tes t wer e obtaine d fro m
commercial sources. 2 Basically , the eligibl e cas t iron s
were to conform to the term s of Specification A 278 for
cast irons suitable for use at temperature s u p t o 650 F.
This include d limit s upo n hea t treatmen t whic h
would b e confine d t o relativel y low , stress-relie f an -
nealing temperatures . Alloys No. 1 , 5, 10 , and 1 3 sur-
vived th e rigor s o f th e tes t program an d me t th e ori -
ginal terms .

The wor k was expanded t o include mor e extensiv e
heat treatment s and specia l compositions , Thes e help -
ed to  roun d out  the  initia l progra m and  to  inspir e
future investigation s upon thos e cas t iron s whic h stil l
show promise o f exceeding prevailing service tempera-
ture limitation .

Some change s i n th e committe e personne l ar e in -
evitable in a  program extendin g ove r so long a  period
of time . Th e Chairma n o f Projec t SP- 2 is especiall y
indebted t o committee survivors, namely, R. K . Atkin,
R. J. Allen , H. Bornstein, Willia m A . Hambley, D . J.
Henry, J . T . MacKenzie , C. G . Russel l an d R . H .
VanPelt; t o Pau l Brister , Chairma n o f th e Stea m
Power Pane l o f th e Join t Committee ; forme r Join t
Committee Chairmen F . B . Foley and V . T. Malcolm ,
and member s N . L . Moche l an d H . C . Cros s wh o
carried th e brun t o f th e work . From al l o f us , appre -
ciation goe s t o J . R . Kattu s an d hi s associate s fo r a
difficult job , well done .

For Project SP-2 Committee
J. S . VANICK, Chairman

(g) B Y AMERICA N SOCIET Y FO R TESTIN G MATERIALS ,
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ABSTRACT
The propertie s o f si x commercia l low-allo y gra y irons and o f one unalloyed ferriti c nodular

iron wer e evaluated at 80 0 F an d a t 100 0 F b y mean s of tensil e tests, creep-rupture tests , ther -
mal-shock tests , growt h tests , an d metallographi c examinations . Both as-cas t structure s an d an -
nealed structure s wer e investigated . I n general , th e alloy s ar e promisin g fo r long-tim e load -
carrying application s an d fo r application s involvin g therma l shoc k at temperatures up t o 800 F,
but no t a t 100 0 F. The tes t results indicate, however , that the development of low-alloy cast-irons
suitable of use at 100 0 F is quite conceivable.

Variations i n alloyin g hav e marked effect s upo n th e properties o f cast iron at elevated temper-
atures. Molybdenu m appears t o be the most potent alloyin g element for improving creep-rupture
properties, nicke l fo r improvin g thermal-shoc k properties , an d chromiu m fo r improving struc -
tural stability.

The result s of creep-rupture tests indicate tha t five representative tes t alloys could b e expecte d
to sustain th e followin g loads i n tensio n fo r 1 0 years at 800 F:

Test No . 1 4 Cr-Mo-alloyed gra y iro n 30,00 0 ps i
Test No . 1  Mo-alloyed gray iron 25,00 0 ps i
Test No . 1 0 Cr-J^i-Mo-V-alloyed gra y iron 25,00 0 ps i
Test No . 8  Unalloye d ferriti c nodula r iro n 17,00 0 ps i
Test No . 1 3 Unalloyed gra y iron 15,00 0 ps i
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