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A low-density alloy and the fabrication method thereof are
disclosed. The alloy of the present invention consists essentially of:
by weight percent, equal to or greater than 15% but lower than or
equal to 22.5% manganese, equal to or greater than 7.2% but lower
than or equal to 9.0% aluminum, equal to or greater than 5.1% but
lower than or equal to 7.8% chromium, equal to or greater than 0.6%
but lower than or equal to 1.2% carbon and the balance of iron.
The golf-club head made of the abovementioned alloy can obtain
superior elongation, strength, damping capacity, and corrosion
resistance even without any hot/cold working, such as forging and
rolling; therefore, the fabrication cost thereof can be obviously

reduced.



1316553

+~HEKKE
(—) - AERLREA
()~ AEREABZASREGEBERR:

AN REZHCEXNF > FHRTREBTEAFBALEX



1316553

> BHRSA :
[ %08 A7 B 2 4 4E k]

ABEAGAN—HBREESC R BAZMPAERT R
R85 3% B AL A A B o T2 AR T EBP R A AR 6 22 R
2 BECREBRAIRBRI-—EREFRESEHRKEFH MR
Hyx -

CHIE: TP

HTHRBERAZ AN SARAKERFTITREN - #TH L
BFREFHE - ZEREAE - BEHADPNMBLER  FEZHEL
HMECHRREZHERERKEAME L > #ldo 8620 4K ~ 304 %
frEd A RM - 17-4PH 8 AL A R4~ FBEY
AISI431 ~ AISI4S55 R #4485 B R 4548 ~ 18Ni1(200) fin 85 4 48 ~
4k-6 45-4 6 £ F SP-700 k648 % - ER > AR EHKBTEH
ib;%#%%’?&%%%ﬁ'fi@?& RAP R &R R (R 8620 24k - 304
KRIFEEAR REMBRE RS A B 60ksi fo 30%)> F £ R
BRI R E R AR £ (do AISI431 - AISI455 fh & 4 4%
o AR 4548 0 18Ni(200)f B2 4M 58 & & 150~200ksi {2 2 44 4 4
AR 10%HKATF) -

HER  FL2EANSEEREZFCHRE - R FINMKE
BAERARZREFESREASGERAAEG S TH X HELH
T E im0 AR -

1.G. L. Kayak Fr# %1969 %> 5 2 ft > Metal Science and
Heat Treatment *» % 95 E§ - 42 R A "Fe-Mn-Al

Precipitation-Hardening Austenitic Alloys" °



1316553

2.M. F. Alekseenko % A # %1972 £ ¥ 14 ¥ > Metal
Science and Heat Treatment » ¥ 187 & > 4& %8 A "Phase
Composition Structure and Properties of Low-Density Steel

9G28Yu9IMVB" -

3.G. S. Krivonogov % AFr# % > 1975 & > % 4 # > Phys.
Met. & Metallog. > % 86 B ° #Z % % "Phase Transformation
Kinetics in Steel 9G28Yu9IMVB" -

4 LI Lysak % A # % > 1975 % > & 59 m
Metallogizika’ % 29 B ' 4% # % "Structural and Phase Change in
Steel 9G28Yu9MVB During Aging"

5.J. Charles % AFf# % > 1981 & 5 B » Metal Progress -
% 71 R > 1% & A "New Cryogenic Materials: Fe-Mn-Al Alloys" -

6.C. J. Altstetter F APF % %1986 £ F 82 M Materials
Science and Engineering > ¥ 13 B - 4Z # A "Processing and
Properties of Fe-Mn-Al Alloys" -

7K. H. Ham % AF# % » 1986 % » % 20 # - Scripta
Metal. » % 33 B > 42 %8 A "The Evidence of Modulated Structure
‘ in Fe-Mn-Al-C Austenitic Alloys" °

8P J James ATE# %k » 1969 & 1 B » J. Iron & Steel
Inst. » % 54 R - 4% # A "Precipitation of the Carbide (Fe,
Mn)3AIC in an Fe-Al Alloy"

KB EEBXHFREPT 0 XNEEET 5 b H-(28~354
-(4.9~11)42-(0.5~2.0) s AR R X 64 L@ BHE L% n
Ao T 4% 0 A 4K 950C E 1200°C 46 B P9 56 04 Bl 0% #4 5 39 7%
BRAK RBRBEZFBFRKANAEE2E 450CE 750CH BN
M ARE PTEFAABHRA R 2K TENN



1316553

6.6 £ 6.8g/cm3 z f - Hdw ik B N 100ksi £ 180ksi x A >
& 4R 5% B A % 90ksi £ 160ksi X Pl A R 24 R A7 25% F 65%
zREMaBRESHMLBGEERES S -

Rk z s EEFSFERELATRZ LAEBE 2B S
Az Hgk M 0 B SAH T 2.98Wt%~6wt.% & & U R
0.9wt.%~1.03wt.% e b oA F R E b L REEESN £
BEEEFRELETHARX TR A RAERB

1.1989 s = B J. Electronchem. Soc.#3 |, % 136 #3, No. 3,
& Jeng-Gong Duh % A /A % % 2 B 4 # 7 %
[ Diffusion-Related Kinetics in the Oxidation-Induced Phase

Transformation of Fe-9Al -3Cr-31Mn Alloys | °

2.1989 # JOURNAL OF MATERIALS SCIENCE #8 ¥, %
23 #9,d Jeng-Gong Duh % AP B £ 2 B 4P 8 7] 3 X
M Microstructural development in the oxidation-induced phase

transformation of Fe-Al-Cr-Mn-C alloys | °

3.1993 & JOURNAL OF MATERIALS SCIENCE #3 ¥, %

28 #9.8 J. G Duh % AP 2 &% 2 B 4 8 7 3% x " Nitriding
. behavior in Fe-Al-Mn-Cr-C alloys at 1000-1100C | -

4.1995 5 CORROSION #3#],% 51 #5,48 S. C. Chang % A
PR A % 2 B 4 #3 7) % X " Environment-Assisted Cracking of
Fe-32%Mn-9%Al Alloys in 3.5% Sodium Chloride Solution | o

5.1990 &= JOURNAL OF MATERIALS SCIENCE #3 ¥, %
25 #1,4 J. G. Duh % AF7 8 & 2 B S8 F] 3 X T Nitriding
Kinetics of Fe-Al-Mn-Cr-C alloys at 1000°C | -

6.1990 # JOURNAL OF MATERIALS SCIENCE #3 ], %
25 .4 J. G Duh % A& &2 B % F % x " High



1316553

temperature oxidation of Fe-31Mn-9Al-xCr-0.87C alloys(x=0, 3
and 6) ;-
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