
, . 
nlj~j1~aaUn~auu~u~~ujUl~fil~R15UaULUI~~n~~a • 

v • 

~ lnUU~~L U~v~~1vTlYlaULmU 
• 

.. * aUUlJU 

~ V I I 

1~QU5~a~RYla~lR5~n151iuUL~Unlj~TlaaU~1~aUU~1~n~Yla~L~~n~~a~ua~ 
• • 

I I. I v 

.. ~lUYla~~aUU~~1~n~~~n~11 lTlUaU~,aU1~L~~n~~a~1nlj~~lUUUlalU~Tl ~ ~~1U U~~ • • • 
I , • V I ... 

ni~UTl~1~R11UL~aUULilu 95 % ~~~51~aaUnl~n~~~lUYlaU~LiluLWUUn~~alulTlUL~ • 
v 

~ "r .... "r qq 
naL~LmjU U~~~TlaaUaUU~~lUYla~YlaU~ LTlU1fi Chi-square tests .. . 

• v 

~ 1n u~n 1 ~~TlaaU~l~aUU~ 1 ~n ~~~n ~11 LL~~ 1 Tl ~ ~a ~1 "M 1Tl 
d 

W1J11.L~~n • • 
I • V '~ , 

VI~il~'m 1 H~~aiIDuL IJ L n~"lla ~ L ~~nVl~a L mfuJ ~Tl11mLij~LL ~ ~~1~~~ • 

. . 
(~~ L ilu~v'LLU~ L n 5Tl 

1~~n~~alTlui'1u ) .. v 2 
UTllL~lnU 208.17 ± 11.87 N/mm 

d .... 
Tl11ULLYl~ LL H~mH 1~1J1lfl1 

97.95 ± 1 .28 
.. .. 41 .... 

RB, Lua5L'lJu~n15UTlm 1.21 ± 0 •. 17 % 

, , I , 

~~fl1~n~11Ul 
, I V I. , V I , v 

alU15QL~mrU1TlO~ 95 % a1Ufl1~aUU~~1~n~~lTlLiluL~U~fl1Uj~Ul~LVllUUfta Tl11ULL~~ 
• 

"'" ~q , ... ' ... I I ... 

UHU~~Ufl1L~lnU 21 ° ± 9.26 HB LL~~Tl'J1U~U~aLL5~n5~UVlnUfl1LVllnU 41,00 ± 2.35 
"V I I '" I 

N-malU15QuilUL~~lUYlUl~L~nlTl ~5a~1UYlU1TlU1Un~1~~lulTl~uuj~iua~l~aUUlnU'n 

.. v 

~11~Ul~UYlauunu 



The aim of this report is to investigate the mechanical 

properties of cast iron from Sin Peun Maung and Chan Tai lek 

foundry in Khon Kaen province. The mechanical properties are ten~i1e 

strength, impact strength, percent.age elongation and hardness, to be 

used as mechanical design data, At the same time the microstructure 

of cast iron was inspected in order to idenf ify it. 

The experiment was based on the theory of probability and 

statistics was used to evaluated the mean value and standard deviation 

of the mechanical properties of the cast iron, Three sets of samples 

were calculated and 95~ confidence limits were attached to the mean. 

The experimental results were tested for assumption of mormality by 

using histogram and Chi-square test 

It could be concluded from the experiment that the cast iron 

had the standard of gray cast iron and the 95~ confidence limits for 

the tensile strength (the classi f i cat i on o f general cast iron ) was 

given by 208.17 ~ 12.11 N/mm2 , the rockwell hardness was given by 

97.95 ~ 1.28 RI>' the percent elongation was given by 1.21 + 0.17 but 

approximate value for the brinell hardness was given by 210.16 ~ 9.26 

H& ' the impact strength was given by 41.00 ~ 2.35 N-ro and can be used 

for small or medium applicatio n with light shock. 

1. Ul1Ui 

. I I tI '" III • I ., 

11~aUftwa~9WRiLtluLWaLtlUna»&lun1jaanUUUL~a~~Una~Ll1~nl1~a~"a~lftluu;L1W • • , . . 
'1u~'rftnauUllu1 ft!JL aanl1ftaaU L l1~nl1~ffi 1n1 H~1Uaa~ LLl1~ 
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• .,., vv V'" " ~ ~ 

ft1~u1ft li~Uunua~fi~u1~1~n11'unu~un11Na~1tl11~ua~wu1flna~nu~1u "MUU • 

....., " t tI 

u1uIIiI ft-nNlflHn11lA ~flaaUL \ll'l1~flomlllJm,1-3nflna-3 L ll~nllflail • 
~ . •• • 

lft,.m'1~1I11J'U ua~~1 'N aaUtl')J1CIIa'lU~a)JfJa-31i1~fln .. ~ " ~ »~a)J!J1JIULllaOllaa • • • 
~alft1Jft'~ft~alllJim1~afl~~nfl1' 

•• v .., 
" ~, , .. d Umnllaa'l1, tl fl)J1'l1nn1111flaml~fl1Una-3L UaLl1an 

~ '" .... . IflUO'l')J,lin,'H MU 1 
• tI • • """'" • 

L 1I&1l)1"'1fA 1m 91111aallfi,L tlfl1f1~'UUlJUllflaWn1J . ua 1Uaatl'llU iLall~ U~;'91v'L~Ull.l'l1~911)J 
... I' f I.." • 

ft8~1' lfllR~~n1'1fl1Ufl)Jtl')J1CII1i'ftfl11UaU~~L~UIi191Ra~aiflru'lla1J'U~,~;)J1W 2 ", ,.. v , , 
4 L tla'lL 'IIU fl 

• • 
L1I&nllflaL~ULflll~~a)Jna-31i1~aiflru 5 , . ..... d I' 

Wfl fla L llan, fl"uau, iftnau, 
It.., • " ..... , ~ .. 

LlIanllallU1-lWflllU 1 tll 'Il~1UL \ll'l1~a1J1~a1'l L 9W 
• • • Sill .., II 

a'lU"d~u~ L ~'lI'flflrualllJ~fl1)Jfla~1'ilfl , 

SI I • • 

~.c:f ... "" ..... 4 
-31Ulfl'~n11uLuun11~flaau L~lI1flrualllJflll1-3na~a-3Lllflnllaa'l1AfifR'n • 

.., •• SI 

1 H~1UiluwL~a-3 ua~L 'I H1u'Il1ru'n L ll~fI'l v~ll,vflnauLUlu flomlllJm,1-3nflilfla-3n1'U~ flau 
• • ... . . ., 

'ftlUl ft,)1)JU~~U1~1~ft-3 fl11U»U9laUH01~Ulln fl,)1)JU~~ n11fl1'N aauLflHa11,una'lu 

. ~ 
2.2.1 ' n1'llflaaULLHft-3 ~omlllJm,1~nai11ffi 1nn11~flaaULLHft-3 L ~~lII1'IlllJ1 

., ... " . . '" ~1 d ~ ....... v 
LlJa~ftU1I8-l,fjfl flM fi ,1)JU~-3UHlI'l ftflft1n fl,1)JUtHLLH~1-3MLL!l~n111Jfl9l, • • • 
'W .,,,. • 

~1I'lun1,aanUlJULUa-3flU~v, ~ 1tl ,~a~llft'1J ~ ttil~1'l<j::1)Jm.flfla1n L1I1I 
" • II I • 

ni&"~a1~-lfta-lLtlaauUa1)JttlL~Ufl,')JLfluM1a~Lnflfl'1)JLfl,afln',~iu'lUwU-l 
.,.. I' I' • " " 

ft'1)JLft;aftL~a-l~-l)J"nu-lL~ULtla'lL'llUfl ~1»'IULll~nllfta'l'llfl,')JLfl1UflL~a-3 0.1 ;. nimlft 
~ 

'Oft.1" nimiftiUMftflaU9l')J)J191'i~1U JIS z. 2201 (1980) ftv~:: 8 B 
• 

2.2.2 n1'~flfIaUfl,')JU~-3 n1'1~flaaUfl'1)JU~-lna1Jllft1a1~ a1»'Un11l1ft8aU .. 
., ; ., ~ I' . '....: ., ~ " 

"1t18\!alflHn"1I'l~ n1'~flaaUIIlJIJ1JH uaa ua~ UUU1aflL 1ftall L '111)1 tl'lllUL 'I1l1Unu 
• 

2.2.3 n1'~flaaufl,1unuflaU'-ln'~Lmn lfl~·,'tln1111ft~aU~ 2 1B ~a 
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" . 
CHARPY 'lEST 

~ .. , '-. 
!,".' ,I ~ ... '. ,!~it\ (''$' t t' ",/. ' 

:?;d~~·~ \' ;.~ 

(2) lZOD 'lEST .; <Ii, _' 'f~"f if i 

" " 
2.2.4 n 11 'II nH'lauLfl Ha 11-1111 ilL u' 1 ~un1~'II1 ,iH'jE:UL 'II1:I1IlI1ilL ~alilll:: 

• • t SI" ~I ... to' I 

L~nllila'll1unila'fl.il1l1,~u11nLfl1-1a11-1Wu~1UI~UaI:l1-111 n1111~aUlIiL'IIaaui1aI:l1-1 . . 
" "" 

M'IIaaUll1 6 ~U LW1lIinTIlI'IIaaU 

" , 
2.2.5 L 'llilL TJaun1IU9I' 'l'l aau • , 

fl111JBULW::aIUflL911aLflU .' . 
t tJ" I II ... 

~mt1fo1W)fin1111ila'lliHl H-I1UU 1 tlU'llU11 MH1111t1illJiln1',ht 1 911 
v 

'" I... V " I 

n11LTJlflML~n11LTJa::i1U1-1 111Jl1~n111~lJa11911-1 ~ il-lL'II111ilalJ 
• Itt 

alJ'II1ail1-1111~nIJ111in1111flaau1I1flrualJUim1-1nilfl-lnil11L'IIaaIJlJ1 30 • • • 
• • "" tv. " .., 

fl1ail1-11 liaLlI i fA iu 1U Will1 tIillJil~iffi ::~nw n 1 ::<l1I:1t1illJilLLU1J1Jn~ 
v v 

. "" .. .~ .. 
LW::lIqH!Jfl111JU1'I::1 UUIUa-l'llU 

" " 2.4 i)1Jn 11li~L TJ'l Un1111~!llJ · . " .. .. .. 
2.4.1 Ifl1a-lllflaaUllHfl-l 1Ma AVERY 

2.4.3 
4' G "" ~ 

1 fl1 a-lll~aUfl11lJII 'lI-IU 11 Uilil 

2.4.4 
: G' 

Ifl1a-lll'llaaUfl111J1l'll-l1aflI1ilil 

'" v 

• v .. 
1Ma FRANK 

2.4.5 nila'fl illl11~U'II1'l'l aaULflHa11-1111i1LU-if!f1 • • , , 
2.4.6 aun1IU'II1'l'l t1aufl1 'ilIaU LLil::t1 1 UfiL '111t1L flU • 

j. lIiln1111fi~aU 

3. 1 lIiln1111flaaU~lUalJUim1-1nil' 

• 
fl111lail ; 20B.17 , 

~ ~ 2 
U1'11U/1J1J 'I' ". ,(I 

• 
fl1Iiiil-lIUUltl'll1~1U + 11.,87 U1'11U/1J1J2 

" t._ 
• ... 

ft11uil1:l41.00 
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• 
tl'HtlU'ILUUIJ1m:!1U + 2.35 

.. u 
U1~U-IJ. 

Nan1';~tl~aUtl111J~~'I 
, 

U1LUaa Hg 210.16 
• .. 

tl1LUU'ILUUIJ11!1;!'lU ::t:. 9.26 

• 
'" tl1LUaU 1.12 
• .. 

• .. 
97.95 tl1LUU'ILUUIJ1~';:!1U + 1.28 

tl.1LUU'ILUUIJ1~"':!1U ::t:. 0.17 
u I ' tI • • 

n1';~tl\'lautm~IJIJ~:!1U11fl1';n'l" ~ 1il~a'l'llZl~aL ~UU1J1JUn1rn~a 11J L ~lJu,;n 
v I ~.. 

t rrut!,; ~1J1ru'l tr~~t ~LU1';IJ~'I L ~Utl111J.r»;fujj'; ~111 1 'Itl111JO Lla ~Na'lla 'In1 ';~tlC:auu,; 'I~'I 

10 

II -

II 

4 

2 

/ 
,"\ 

" 
\ , , 

I \ 
I \ 

I 

I \ 
I 

\ , , \ 
\ , 
\ 

I , 
I , , , 

18.65 20.81 22.91 

19.13 21.89 24.05 

• • 
';Ull 1 LL~tl'lii~L ~LU1.,.1Jtl11IJLL~'I LL ""~ H~'I 'lIa 'I L lI~m\aa 
~ 

13 

(. 9.81) 2 
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"., 
;I ... .. .. 

10 

• 
• 
4 

2 

12 

10 

• 
I 

_ 4 
;I ... .. 
.. 2 

· 
· 

· 

· 

· 

· 

· 
· 

, \ , \ , \ 
, I 

I ,\ , , I , \ , , , , 
I 

I I , \ I , \ , \ , I 
, I , V \ , \ 

I 

, 
\ , 
\ 

/ \ 
3.78 4.12 4.4S 

US 4.28 4.01 

I I I 

11.l~ 2 wfMDfl1flun11Jfl"nMUflmLHn1~LLl1ntia~L l1~nl1aa 

1\ 
I \ I, 
I , I I 
I , I , 

I ' I , 
I 

, 
I \ , 
I , I , 
I I , 

I I , 
I 

, 
\ , 

I I I 
I I I , 
I , I , 
I I \ 
I 

, , 
I , I , 
I I I , 
I V 

, 
I , , , , , 

,- 'i" 
1110.l1li 207.8 224.01 

1l1li.311 210.2 233.01 
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.... 
a ... 
'" c 

12 

10 -

8 

4 

2 

12 

10 

8 " 

4 -

2 . 

, , , I , , , I , I 
/ I 

I , , 
/ I , , 

I , 
I I 
I I 

I I , I 
, I , 

, I 

A' I , 
94.11 96.37 98.84 

95-24 97.51 99.n 

, d ~ 

'iuil 4 ~"1Ii 'IlLm'ilJtJlblfl1IlJLLtJ~'illfi L ""flU u 

I I 
r I 

I \ 
I \ r 

I \ 
I 
I 

\ 

\ 

I \ 
f I 

f 
, 

I I 

f \ 
/ \ , \ 

I \ 
I \ f 

I 
\ 
\ 

I \ f \ 
I I 

I '. I 

-1' '\-' 
.64 1.03 1.39 

.85 1. 21 1.57 

15 



u 

3.2 lI11n1HI7 .. l1t:ulm ~1151~1l1~~U1v('fVl 
! , 

\'dJ11 'l~jjn'1't'llW (Gr"phite) lWU F1Cike Type A 'Size 4 'l'rn1U 

.. ' 
Pearlite 99 "I- LLfi~ Carbides 1 "I- LL'fl~lJm11'11W C 
I. I • I 

l);l'lfL "~mlllllL r11flWl1rfflU
v
n ~~nJ~ 6 lm~ 'tl~ 7 

! Y U 

I '" I I 

'ill~ 6 ~U~1Ur11l1111u~ llJnvVlmvl (Une;tched Specimen) 
U 

. I '" I .... 

~tl~ 7 ~U~1Ur1fll111UiinvVln'iYlLm1 (Etched specimen) 

16 



~ ~, , , 
13 'l1f;W1HI11'l <!llU L tJllH ~llYl<!1mHIJ.l'IJ1l~fi1Y1~<!ift'iu Lll L l-l~rma1lL l-l1'l 1u1ll 5 , , 

'tRln 1l11Ullll (c), niinllu (Si), UJ.l~n1i1<! (Mn), ~ll<!~1l1v<! (p) Ufl~nill~DU 
~ , 

fi1Y1 • , ~ 

l-l~1l~L~1l1 (s) i~i1 
" 1 H~1llalli1uL~1l~ 

c = '3.27 "/0 C = 3.31 "/0 

c· 
~l = 2.35 "/0 Si = 2.92 "/0 

Mn = 0.20 "/0 Mn = 0.245 "/0 

P = G.075 "/0 P = 0.097 "/0 

S = 0.113 "/0 S = 0.063 "/0 
, 

" v , 
~~Lalln~~<!llUnU~1Ul-l~<!llU 1 LIN iu1U 30 nll LI.fl~ L ~llL l-l~n~L ~1l1lnll1'l1nL 9I1L fhl1nu 

" 
, 

" 
, , 

.. v L .." 1 LlJ1Lml1nll llL1f11L~U1nll'lJ1l~LLl'lfI~ H~1ll 
41 tJei .. 4u 

Lfllln tJ~m'llU llL1lU1ll1'l ~~<!1llll<!IlL l-lJ.lllllnll 
'I t" I , I 'I'" 

~ ~ L illliiL ~mLlll ~ 11'11 1UIl<!llL ll1"<!VIL l-la nl-lflllL II L I'll L ~ ~l1nUUll11~<! 1llll<lJ.JL till L ~~l1nUfl1U Ilfl • 
.. " .. f' f' LI .... 

n111LIl11~~1'I1UlltJn1ruIl11UllU~L~llnLllLYla1 LI.fl~<lLtJlllY11<11I'1tJll'1llfll'l~U • 

tJ I I' I '" 
q G u.., q d ei" 

UlNn1ll<! 0.2 "/0, 0.245 "/0 lJUllUn11 0.5 "/0 'l~U~,J.lJ.lllflYl1lLl-lflnl-lflallI'lllUn • 'I' I I , , 
U q. "" q.o:tq d "I cf 

~ll<!~1l1'<1 0.075 "/0, 0.097 "/0 'l~)j1l1Y11n11Lnru'lltlnYl~J.l'llLl-lflnl-lfl1lL111 ,llll 

.. I II .. '" I' 

iflL~1l1 0.113 "/0, 0.063 "/0 ~UllJ.lLl-l~iflL~1l11~LllLl-l~nl-lflll'tJ.lLnll 0.15 "/0 
UI __ U I , 

~~1~11tJ1111rui~'t~I'IUL~~n ~~J.l1ruullulJ.l~llflYlal'lru<llJUvm1~nfl • • 
Carbon Equivalent = TOTAL C "/0 i 1/3 (Si + P) 

= 3.27 + 1/3 (2.35 + 0.075) 

= 4.08 
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v • 

'lnnl1~11'~BUtfl1~~11~nlULUnB~I~an~aB 

I ilulluU Flake 
v , 

~n~111UIUJUll'IB1aVl (pearlite) 
, , 

nl1n'~'lunB~n1l1~VI'~lilulluun'11WH~lUU1~~31U A 
.... • V I I I 

11~~mJU ~lLl1ll1anl1all'/JfliiluL Yl 111anl1aB I VllflCl11l1l'1~Un 
.... V I ~ 

U1'~L~~~~fl1~~IUl'l1~n'11ww 
~ , , , 

'.... I I • 
v 4 .q 4 v,q "<Iv 

IlUU A 1111UU 11J,1IV1UUlI~a~Yl~ flll m119, 14, 21 ,~Uam"C\I~na-3n11n1::'11UlIa-3 , 
1'.... ' .... "'. '" to' 

n111~VlLnalfiu~nvu~~,~~~aVllLl1flC11~UU1m1~naLnalfiu-3nu ~~~~ln~1~'11nll11Ua~11UIl~-3 , ~ 

. v 
.... "I col '" 

(H ) Ufl1,nalflU~nUIJ1n 
B 

• v v 

'1v~111v~'llllUlmU 1 m)~ii 
. ,. 

fl111J11~~111~Vl1~~~ (iifl111J1~mru 95 %) . 
I Vlln

v
U 208.17 ± 12.11 ihiw IJJ 

, " 
~ .q", ~ u 

fl111J1In~111fll1a~ Inau ( Vlfl111J1 '!JllW 95 %) 

IVilnU 97 . 95 ± 1.28 RS 
I' I' I I I 

l~a11~u~nl1~~i1 (iifl111J1~llUU 95 %) 

IVllrlU 1.21 ±. 0.17 % 

G ~ 't . 
fl111J11'll-3U 11 uaa ( ~U~nIJ1C\1) 

v 
IVl1nU 210.16 ±. 9.26 HB . 
fl11IDru~aIlHn1~lll1n (t~U~1~U1C\1) 

v ~ v 
IVl1nU 41.00 ±. 2.35 U1~u..IJ. 

'" II' toO 

t,-3-31UaUWuIUll-3 1~fl1~-3ii 3.27 % C, 2.35 % 5i,O.2 % Mn, 0.075 % P,0.113 % 

, . 
In~lIa-3111~l1aaaI111 

tI'" I I ., t ., 

~il1TUlIll-3t1~-31UYl1rulull1anl~'llllUa'llnnl1~ui111U1-3 1 i1aU1~ 1~~1ft~ . ~ , 

3.13 % C, 2.92 % 5i, Mn t 0.097 % P, 0.063 % 5 
• II' • 

IUa-3'11nt H~1UaUWuIUll-3lla~t Hl1aaYl1lJ!1n I Man I ilut H~1UMaa Il1an1lU1ftl~ 
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v " • v 

lU:al~~nlJ1n n11uiltl1~~1U~4l~lJ1~lQ~1~~1UWU1T1l~nl~1UU 

v • ~ 

~1~1~1n111~lJ1nU~~U 
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