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A Comparative Study of Strengthening on Size and Shape of Graphite Gray Cast Iron
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ABSTRACT

At present, Gray Cast Iron is very important for industry, for
example, the production of the mobile parts and machine. The study is
about the influence of the size and shape of graphite which has an
effect on the strength of Gray Cast Iron. When it is completely cool in a
sand mould. When we consider the mechanical qualification, if the
mixture radio of silicon (Si) is changed by 0.15% and 0.5% each time,
the experimental object is 500 mm. Long 30 mm. In diameter, and it
takes 0.883 minute to be completely cool in the sand mould.

From the experiment, increasing the silicon mixture cause the
structure of the Gray Cast Iron change the crystal shape of Graphite to
a longer and bigger one. It depends on the quantity of Carbon. When
we experiment mechanical quanlification, we find that the lowest
tensile stress in 98.82 N/mm’ . When the Gray Cast Iron is composed of
(C) 2.61% , (8i) 2.17%, (P) 0.025%, and highest tensile in 365.84
N/mm’ , the highest hardness in 220 (HB). When Gray Cast Iron is
composed of (C) 2.84% , (Si) 1.46% , (P) 0.02% ,and the Gray Cast
Iron, the lowesthardness in 121 (HB), is Gray Cast fron that is
composed of (C) 3.47% , (Si) 3.79% , (P) 0.025% therefore, it can be
concluded that the characteristic of the graphite with small, short and
constantry spreading crystal will be the strongest one. On the contrary,

that with big, long, inconstanly speading one will be least strong.
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(Nodule) §qxs15€ﬂm%ﬂnﬁwﬁaﬁ‘lumwmima (Silal) unzfh
wrafinfa dszana 18% Tasdlonlizan 2 - 5% Fwe¥Tng
sheugiisommitud senunnudenldgeis 1000 °c &
mi’ﬁ'nm%nwt\'wﬁm‘flumuﬁ?m-%ma (Nicro-Sital)

104 danded dungiiaansozasvesmiventuh
min fofuiitcdoléndaresiwlffauns g wdammam
WusiudlaiuoareiaunrInfezan nazinesvlfindnuds
dumBandedng launmeesibuilefuvemitaegihe damef
szsfumandminledudalid toedwlihifamdnndedvn
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unsdimuisnpatiyudaiiufiens (Hard Spots)
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11.8n8naveamguenlundnnae (Effects of Alloy Addition in
Cast Tren)

MSHAUTIRA 139 asl/lumdnnseduing iesng
Uszasdlumaumuianeduanudnnumsdomse aaudn
mumsfanseu uwaranudnmunseudiiquuglgaliiy
minndedmivmudandmanuduusadniy miandodm
aunsorfinidoudelizina 304 Nmm® Taomdndelauiamedn
awannsalumnde-lad aunsonseiil&laens noculated
FrodeiTsadnou wieunmidondatnasumaniiiin) Carbon
Equivalent (C.E.) o%wmvh%uuanqmﬁunzmmm'lﬁ'ﬁmnmﬂu
ussdaga Tavhikesefiumgnan (Alloy Elements) mazmislénmg
aapeshifivdndsmune uszsmpauiestg Tasmmeiina
uaz Tududviy damiume

f1 Carbon Equivalent wis CE. dumsvnifinamiiueu
Teownudninavessgdu 4 @ilitdn  Teesiildexdu
wefdusvesmisueufiesiiogess lumamquimsdnnem CE.

-1 o ‘V
selirunsmIfuIw Al

C.E. = C5+0.31 Si%+0.27% P + 0.078 (1.85 - Mn%) + 0.156 Al
0.125 Ti +0.109 Ni + 0.0935 Cu - 0.935 Mo - 0.3)2 Cr
0.624 V
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daulumalfimiu szfedfioidtneu uaxWeareia
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CE = C+_(.S_l+_€2
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MsHausgang Sdsansaauivss ndnloveznmy
luidinasy (Laddle) unzsiguavdmuinezeglugives
L3 [~ L J
eils-Sancon Mdesmanmudinageezdeialummany ¥

- v 2 s ]
simsgydodmnann Anfumswasuvanudefdsinausig
y1eda YinageeznsziilaowmaenIih (nduction) Tuuwinsdl

L3 > < o o

pwdesiimanasy  oledls-Sansed udninwauiumdnnaey
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pgfidesmseghunaniganhinnasundtudusqrauasly

snanfeslumionds

12.funeuduiiunrindesunarsy

vnnsAnudisdusznud squszneuiidiwyiidade
Tnssafraveundnudedimde Faneu (s lumsnanesdaly
anuhiggresy Faneu Filddumimanesded

121 dnnudunanlunivdedunasey Tasedinan
IS

122 fmualimgszneududulunande Uszneud
AIUBY (C) 3.1% Faneu (Si) 1.3% iumila (Mn) 0.7% Weavlein
() 0.025% Farle3 (5) 0.1% gamgii lumsimuds 1400 °c

123 YWIRFHNARGY @ 30 mm. 017 500 mm. U3inAs ")
3534 X 16° mm’ WUAA7 (A) 48.53 X 10 mm’ Wngrovuwumde
figneil w 1400 °C (K) 0.75 mm® AunzodszinamnIIEuR
1puefungues Chvorinov's Rule

4
(o= 075x 3534 x10
48.53x10°

= 53.028 5

12.4 dnfumindesunatey 2 aianseny 6 SuTaoiiy
SATIAIUNTNYDS 5I1TFANBY (S)) Funz 0.15 % unsndentausn
uaziuag 0.5 % uniindoniad 2

12.5 MntmadeuFunareRs

12.5.1 asvaeunIdaridusgssaey
12.5.2 MRADUANUAUNINILTIAY

12.53 nageuAuuiwTIuD

12.54 asnaeninvaslaswaisgamn

12.6 fwrsmidasidmdTnialaseadrveslneld
UfAforgmadn  (Butectic Reaction) figangiifes (25°C) il
Fun'lnd iy 6.67%C Yhnamdveudeminiilassataiiu

¥ »
wisa ladvanum iy 0.008% Awineoiae il

Yfnuanmeeadsalan = 667 - 284 x 100
6.67 — 0.008
= 5749 %
diaunsta = 100 - 57.49

4251 %

i
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Taseadresveundnnaefimnd USuiamiveu (€) 2.84 %

vetlsznonTuiao i alad 57.49% + uns Ind 42.509%
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vinntnagey@nammadoudmined 1 uas 2 Tasi
a13190 1 uanmamamanediunavdeafii 1 uarlumned 2
ugawamnacesluntsndenied 2

dalugldt 6 ssumasdnuuzveslnssafuvesiu
namevlunsndensed | uoclugil 7 ssumasdnvazveslas

td »
- v e
ﬂ%’wuawunﬁﬂau‘lumswnensm 2

M » 1
1518 1. uaaswaniInansslumsndensei 1

AT AN (%) n1INATeY
Fu anuduuse | s
4 CE. . .
nl c| s P a9 T
(N/mm’) (HB)
1. 284 | 146 | 002 | 333 365.84 220.0
2. ] 280161 |062]| 334 31621 214.5
3. | 280 | 1.80 | 0.02 | 340 297.12 214.5
4. 1272|195 {002 337 292.90 214.5
5. 1272|211 002 343 289.77 214.5
6. | 2611217002 | 334 98.82 209.5

4 r &od
[RPEL ) (DA uaawaminaneslunndeniad 2

SR IURAY (%) mInaaey
Fu anwdunss | aauuda
N CE. . N
nlclsi|e A 1iua
(N/mm’) (HB)
i. 332 {108 002 368 236.46 192.0
2. 338 ] 1.61 1 002 | 392 217.18 179.0
3. | 347|216 | 002 | 419 159.06 168.5
4. | 349 | 268 | 0.02 | 439 121.26 154.0
5. | 346|324 | 002} 454 113.20 1495
6. (347 {379 | 002 | 474 107.90 121.0




armuda (HB)

L] Ll Ll L L 4 L] 1
Rt Az duds dude duis  duds

(365.84) (316.21) (297.12) (292.90) (289.77) (98.82)

anaduusas  (N/ mmz)

e uansnsminSsudoursnhemanufuusda uas A

I3 3 : a
443 Tuntsudenian 1

aruuia (HB)

i1 dum2  duis s duids Gl 6

(238.46) (217.18) (159.08) (121.26) (113.20) (107.80)

anaduurde N/ mmz)

s wamnsmnSouivussnhainamuusds uas any

o ¢ &4
194 Jumsuaenssd 2

Fudt 1. duman C 2.84% Si 1.46 % P 0.025 % (C.E. 3.33)
Tassadn hifalad 57.49 % + unsnd 42.51 % (Type A)

UM 2. dunau C 2.80% Si 1.61 % P 0.024 % (CE.3.34)

Tnseadre hivalad 58.09 % + una' M@ 4191 % (Type A)
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i d ]
Yuh 3. eIunay C 2.80% Si 1.80 % P 0.025 % (C.E. 3.40)
Tasend1a mifalod 58.09 % + uns'Iné 41.91 % (Type A)

Yufl 4. dINAY C 2.72% Si 1.95 % P 0.025 % (C.E. 3.37)
Tassadha thfalad 59.29 % + unsINA 40.71 % (Type A)

> v
¥uN 5. AIUREN C2.72% Si 2.11 % P 0.025 % (C.E. 3.43)
Tnsandhs vifalod 59.29 % + un3n@ 40.71 % (Type A)

B

FuN 6. dUNAN C2.61% Si 2.17 % P 0.025 % (C.E. 3.34)

Tnssadra ifalad 60.94 % + un3'IMA 39.06 % (Type A)

4 N 2 ' 24
1 6 uandnuazIassadnvestunaaeulunisndenisi 1
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$ufi 1. dauman C3.32%Si 1.80%P 0.022% (C.E. 3.68)
Taseadn misalad 50.28 %+ uniIiA 40.72% (Type A)

$ufi 5. dumTy C3.46% Si3.24 % P 0.024 % (C.E.4.54)
Tassafa Wialad 48.18 % + uns i@ 51.82% (Type ©)

Fufi 2. daume C3.38%Si 1.61% P 0.023% (C.E. 3.92)
Tassada tifnlad 4038 %+ un3Inf 50.62 % (Type A)

y [ N
Fufi 3. dMNTN C3.47%Si2.16% P 0.023 %  (C.E. 4.19)
Tnssade tifalad 50.28 %+ uniind 4072 % (Type A)

/{! ‘

AR L 3
Frrerr—3 SN

Fuit 4. d It C 3.49% Si2.68% P 0.033%  (C.E. 4.39)
Tassadis misalad 47.73 % + uns' @ 52.27% (Type C)

¥ufl 6. AIUNEN C3.47%Si3.79 % P 0.033% (C.E.4.74)
Tassadn iifalad 48.03 % + unslnA 51.97% (Type C)
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Asgeitga dandnvaizTassadfindouny Ialng) evuazmsus
asvowliminaue sxiinnuuussiisdige Taefuandtina
Anamuusadegega sxlidmumanvesniiveu (C) 2.84%, Faneu
(Si) 1.46%, Hoaofa () 0.025% sxilfi mannduussds 365.84
Nmm! Suwmiiauduisdsige srildunaueniuey
(C) 2.61%, ¥anoU (Si) 2.17%, Woawein (P) 0.025% vxiift A
Wuzads 9882 Nimm? Fusmisianmudegeqe sriidaunay
VBIMTUBY (C) 2.84%, FANOU (Si) 1.46%, WoareTa (2) 0.025%
sefidmmudh 220 (HB) imm?iﬁmmui'nﬁwqa sefidunau
VeI 1TuBN (C) 3.47%, Fanau (Si) 3.79%, Weaveia (P) 0.024%

pxdigemuda 121 (HB)

15.misdedrada

fauaaivg  wuswel, Jugiaanssy, waswwn
wInndvriunsunsilam sanin, 2540.

¥3da Husgn, lanxing, nuvvuvuns @ aueuds
eumaTuTed (Ino i) 2542,

wig gazyns uaz nul S06m, ndelans, e
AFAIMNUINAST : A2aNUA, 2527.

Donald R. Askeland, The_ Science And Engineering of
Materials, USA : Mc Graw Hill, 1989.

Willism F. Smith, Principles of Materials Science And.
Engineering, USA : Mc Graw Hill, 1990.

190





