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EXPERIMENTAL INVESTIGATION OF THE CORROSION IN ALUMINIUM

AND RUST IN BALL BEARING

Pruttipong Kimprapan 43010707
Phasit Lason 43010731

Assoc.Prof.Dr. Mongkol Mongkolwongrojn Advisor

ABSTRACT

This project represent corrosion test and rust test. First of all, the design and development of
temperature controlled oven for use as the corrosion tester apparatus. The test specimen in this project
using aluminium sheet 1/8” thickness dip in vegetable oil at 40,80 and 120 °c . The tests were
compared with various conditions at the same temperature. Finally the weight reduction was measured
and check with microscope. The design and development of rust tester for ball bearings lubricated with
palm oil, coconut oil, soybean oil and form oil. The experiments operated in 60 minutes, 1450 rpm
speed of motor and added load 4,7and10 kg in each test. After that the ball bearings is diped in water
for 24 hours then keeping the specimens in the oven at 53 "¢ for 72 hours. Next step the use of

microscope is to check rust of ball bearing and compare of each bearing.
The results from corrosion test and rust test show the potentiality to study the possible to use

vegetable oil instead of synthetic oil for environmental friendly.
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Molecular weight Viscosity, mPa.s Viscosity index
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Paraffinic petroleum based oil

450 48.0 ) 96
576 144.3 12,2 99
700 523 274 91

Naphthenic petroleum based oil
349 49.9 5.1 23
382 131.4 8.3 8

400 485 15:5 -42
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Viscoalty fnest Gam? fs)
o%(-18%C) 210°°F{ 100 °C)
SAE viscosity no. Minimum Maxbmum Minimem Maximum
Crankcamw olls
SW - 853 - g
10W 1,203 2,606
30W 1,606 10,473 2 y
0w 5.73 2.62
W .62 12.83
40W 1293 1617
50w 16.77 1288
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Viscodty Umils
Grde [um? f5(cS0) at 4G°C]
‘dentification Midpaint viscogity
1SQ VG [um? Js(cS1) at 40°C) Minimum Maximum
2 2.2 1.98 242
3 32 .88 3.52
5 4.6 d.14 506
1 6.8 6.12 748
10 19 9.0 1t
15 LS 13.5 16.5
22 22 19.8 24.2
31 32 28.8 35.2
45 46 414 50.6
68 68 §1.2 74.8
100 109 a0 110
150 150 £3$ 165
20 20 198 242
320 320 238 352
460 440 414 506
680 680 612 748
1000 1200 500 FLC0
1560 1300 1350 1650
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2.4 MINTNNAUNN (Additives)
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1. Polyisobutelene

2. Polymethacrylate

3. Styrene based polyester

4. Styrene based copolymer

242 A MMUMIAADINTIAY U (Oxidation)

MIdunumsinaeendiasudumsi i msemumunisudaiusensinuluena i
ﬁmﬁﬁ?mﬁmiwwﬁu Tasmwizit e iige a13i191dun

1. Zinc Dithiophosphate

2. Phenate Sulfide

3. Phospho Sulfide

4. Aromatic Amine

5. Sulfurized Esters

6. Hindered Phenol
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2.4.3 0130032 N0NIALN DY (Dispersants)
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1. Polyisobutenyl Succinimide

2. Polyisobutenyl Succinic seter
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1. Zinc Dithiophosphate
2. Dithiocarbamate

3. Alkaline Detergent

2.4.5 atlesnunisinaatiy
astleafiumsiaaiiy fl458un
1. Alkaline detergent

2. Alkenylsuccinic acid

3. Alkelate phenoxy alkalene oxide

2.4.6 A13%0%=A13911ANUAZ0IA (Detergents)
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AIFIIFLAINIANNALDIA NN DI UMS 5INGIV0IAT1UALNOUTIAAUY d1571 19

1. Sulfonate
2.  Phenate
3. Phosphonate

4. Salicylate

2.4.7 8150939 IMam (Pour Point Depressants)
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1. Polymethacrylaye
2. Styrene based Polyester
3. Crosslinked Alkyl Phenols

4. Alkyl Naphthlene

2.4.8 MIAUMUMINANBI (Anti-Foaming Agents)
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1. Silicone

2. Polycrylates
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yfudaa 3,028 14,000 12,000
st 10,288 16,500 14,000
AT ETIERR 6,104 13,200 11,000
vhifumdatu 1,979 6,200 5,000
s aathe 5,455 3,000 2,500
visnhay 12,000 16,000 20,000
i Tuazia ' 2,704 13,000 17,000
U 9 4,000 5,500 5,000
SMRAY 60,523 106,400 100,000

d 5w A
2.6 aaﬂﬂszmmmumuwm
g’ o A a Aado 4 & g 1 a2 Y o
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H,C-OH OH-OCR' H,C — OOCH
HC-OH + OH-OCR'"" ———» H,C-O0OCH+3H,0
H,C-OH OH-OCR"" H,C - OOCH
ndlresea  nIA v lasnairelsa

o R, R R = Toveansaluiu

\ll v
2.7 Uszianvesnsa lvaiu
o £ P ' s a Y ' %
nsaluuiumsdsznedaummsuenda (Carboxyl . group)  Aagiulalalasnisuon
k4
% o Y] 1 o 4
(Hydrocabon Chain) TuTmagavesnsaluiueiaimsfuiuseniemIgueansuoui | voua uaz 2
4 A o < v A w A 4 o A o
youd Taswaniil 1 vous wfunaluiupus (Saturated)” Wandii 2 veua azunsa lviiuliduda
(Unsaturated)
2.7.1 p3alusiudud) (Saturated Fatty Acids)
v oA o g ” A ta o ' [} Y & 4 1 @
asauiududuiluns o lusiud liisuses (Double. Bond) #81u1AT3@519 FIA1SURULADLAT
' ' "o ' 9 o A Y ' o o o A
yumolezavegiulelasinuediedes 2 @1 minluiiiudwinse lviiududieguin sz liiiuney
:;‘ [~ v W 1 T ) dy 9 1 a a n | J aa 5 "
Fudlulvsushediavesnsaluiududai lduansaaassn (Stearic acid) nIathawiian (Palmatic Acid)
S =~ 3| o 1 dsl H
n3aa03n (Lauric) naeniaiiaan (Myisic) fudu Tassadraveensaludumdrii Iduans 1 3lumsei
32

2.7.2 ﬂiﬂ"lmﬁu"lajﬁuﬁa (Unsaturated Fatty Acid)

v ] '
J 1 =

LY Ao A 1 d y @/ o 1 @ Y £ o '
nsaludinlududs i1s laTasmsvenvzalszneudioiuszgas 1 giungd lyd dadumus
1Y 1 % 1 ) ~w— 1 v 9y A o = o [ 1 o 1 =
voaruszguainsa luiutisazyianczimndisiueon 1y TaetiliiuseAoIAuogIznINNUTERIZITUN
4 Ed
RuszuUiii WussiAuanaug (Conjugate Double Bond) Fanaauiudrnd1adsil
“CH =CH-CH=CH-CH=_ WusziRtIaaug

~CH=CH-CH,- CH=CH-_ WuSglIU¥14(Isolate Double Bond)



ditinnoayanals wizsemnmmAn sz

M319h 2.7 naaalaseadaveansa lvduriianie 9

Fovoanialuiiu fnumsveu | gaslnsding

300030 (Lauric) Cl12 CH,~(CH,),,-COOH

3@ lusaan (Myristic) C 14 CH,~(CH,),,-COOH

asa1duiian (Palmitic) C16 CH,-(CH,),,-COOH

NIAAABTN (Stearic) C18 CH,-(CH,) -COOH

ninlaaan Holeic) Cl18:1 CH,~(CH,),-CH = CH~(CH,),-COOH

A3a 1uAdN (Linoleic) C18:2 CH,~(CH,),-CH = CH~(CH,),-CH=COOH

A3a TuANN (Linolenic) @133 CH,-CH,-CH = CH-CH,-CH=CH-~(CH,),-COOH

A15190 2.8 iiaveangaluiiu luiiune (14, 17]

No. af Palm Conon-  Rape- Soybean

carbon komcd  Palm weed weed Tallow Talksvw

atoms  Name of acid ail ail il oit (beeh  (mwtion)  Lard ol

Satureted Acids

12 Lauric .. .. PR\ YRYE A% 50 W 2 0 LY

14 Myristic . .. 1418 053 H i 36 410 1-2 1

16 Palmitic . 79 3245 2631 -5 5.7 2438 2231 18

18 Stearie .. .. 1-3 47 33 1-3 1429 15:30  {6-M 2
Total frypicaly .. .. 81 4050 2835 K 50-55 5157 3540 13

Unsaturated Acids

Monounsaturated

18 Ofcic |, .. 1119 3853 19-26 1438 2650 IB4E 3844 29

Divnsarorated

18 Linaleic ... as2 - &12 0 ¥ 1022 1-3 49 51

2 Erucie .oe.. R B RS S Ra— |

Triunsaturated

18 Linolemic . 832 i-2 4
Total fyypical) ... M s0460 6070 92HT . 4452 40-50 6065 87

2.8 ﬂa"lmlmﬂmﬁm]ﬁﬁ%maanéﬁm%’mmmﬁuﬁm (Oxidation Mechanisms)
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g’ o ] a 5 a aaa a ) ' 5
dhifufianiluasdszneusuns (Organic Compound) amnsninalfnseeond lamiuldiie ¥

a aaa I aaa [l . . : u’/’ [ J
msiRalfiserewiiulfazonnugnls (Chain Reaction) FarlsznonTdae 3 Funou duil

aszl A 1< u?/l § a a aoa 1
1) FUSUAU (Initiation) Lﬂumumuﬁumsmﬂauy’aaﬁﬁz 1503801 Radical Chain Reaction

RH +Q
A @
Ao naaluiiu

o alkyl radical

C =
Q
S
| =
G

v
~
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ROZ. o alkylperoxy radical
2) s nszte (Propagation) iHutuaouiiouyasass wio FrecRadicalfufiuTuianaveanaian
suAasiu neseendaase (Proxy Radical) FuzilfasoniuTuanavesnsalviiu RH) ietRaniiu
nlesesn’lys uazeyyadaseIlnl  (R®) Fagunsasuluanavesoendou (0, luemeldon
UiisieduiiudehFes 4 1und eendiou nie RH szvuall dmsnesoenlani Idvnumsi
Niadosdszaaieda 1 asnlesoenladmariivzdugiliiRanznou (Sludge) Wie mamiled

v
(Gum) iy

R + 0, - RO* (perooxy radical)
RO, + RH —> _ ROOH(peroxy)+R
ROOH — _RO'+OH"

2ROOH = ROH+R"

a

v E4 £ 1
3) FuFuga (Terminal) vesise fuduiionyndsz w3o Free Radical iHihigisoniuea
4 1 1 o aaa S, A
&5 i ThAemsRal§ATer (Nonradical Products) &3NAIN

= ° e ., ™ 2 A
A, @uyAddIEEY Peroxy Radicals (RO, ) WinIgasniuianiail

2RO, —  ROR

A ° o o o A
V. 1AAN1I cross terminal U913 alkyl radical (R ) N1 peroxy radicals (RO, ) AU

° o
R+ RO, 5 ROR
a ° aaa @ ° @ AR
. Lﬂﬂﬂ13‘ﬂ1ﬂ§]ﬂ§ﬂ]ﬂul@\1 U4 alkyl radical (R ) ﬁ’jﬂﬂulﬂ\'iﬂqu

2R 5 R-R

2.9 Msdumumsinaeendaguliiaiuny
nnfnanudstngu iufsihiasiszneusuns Ssmuns el eeend lamdu 18

k4 1 v
10 Tz i lur iy ieiasa v i udegluluanamn wiadfnsvieend lamduldie
E4

4
v @ =R (2

Yt = v o A ' Y a Aaa A o a yvyYy A '
& s 18T msneeas iz oiudanse mindldiialgasneend lawsunalagas n3e'ly
a ‘ﬂ?
INAYUAY
a 2 o a = 9 a 9y o ' 2 o a9 '
Taodsnaluiuiuiseiiasaiununsinasenas layuegluTuanave st unya g 13U
4 I~ 9 £ q :I % 1 a o a 1
a3 nIaTl50a (Tocoppherol) Hazdw o 1Hluau SalmihufisudazrieneziilSnuvesmsuinies i

Wiy danaaslunisian 3.4
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4‘ a = gl % A a 1
A519N 2.9 taastSinameaans InTawlsea luiniunssuan1e 9

Tocopherols {(mg/ke)

oT AT ¥T &T Total Ty s

Anchovy 60

Capelin 45

Cocoa butter i 170 17 2
Coconut 4 20
Corn 134 18 412 19

Cottonseed 573 40 317 10

Ground nut 169 3 144 13

Lard 7 2
‘Menhaden 30

Orlive 93 T

Palm 279 61 274 398
Rape 70 16 178 7

Safflower 477 44 9

Sesame 12 & 244 a2

Soyabean 116 34 737 275

Sunflower G808 17 11

9
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1 ¥
g 1oz ldduds wioidh llvyain3engn e (Chain Reaction) % 10101 utAo T AN (Initiation)

3
w?aiumumummwmiwmﬂ (Propagatlon) ﬂ"lﬂ "'U“L!E]Elﬂiwm‘mm”"]ﬂ!ﬂmﬂﬁﬁ1§ﬁ1u1’]1uﬂﬁmﬂ"ﬂﬂﬂ°ﬁ

LW]S'H‘N‘H ﬂﬂuuﬁluﬂﬁﬂ1u‘ﬂ1uﬂﬁlﬂﬂﬂi’)ﬂ“mﬂ%ulﬁ’)EJ@YHJﬂu“ﬂﬁWﬂ‘Huﬂ%ﬂlma“"ﬁuﬂﬂMiﬂiﬂﬁiN‘VILL@]ﬂﬂ'N
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fiuoon 11/ 31Jv1 3.1 uﬂmwammmﬂwmwﬁaiﬂu (Silicone) Lﬂumimumumsmﬂaaﬂmmwi’daﬂu

ozl nsa uawmrﬂmaaﬂ”lﬂ]fﬂmﬂﬂmmzﬁmuammmimesmmJ
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Thauhdy [5] 9103

Ed

o o A c} ) Y l:‘ v Aaa
umuww'ln"l@“lﬁumwmiﬂmm%1ﬂmi’a<ﬂﬂfvm Freeman [4] wmwmswﬁnumu«miﬂum"lﬂ“luumu

ﬁ%é"lWMiﬂﬂmﬁummﬁ@ﬂm"l@fﬁaﬂﬁﬂﬁUﬂiﬂﬁ%“l%“luﬂimmuaﬂ Taetlgzans 1 -2 ppm.
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2.10 Aauarinve B 13N

2.10.1 a1'leToAu (lodine Number)

aleTodu AodruaunsuvesleTeaugagnaadulidaeludu 100 n5u Faa 1o ToAunoda
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Fa K
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diutgsiiaruduiufalszmnuias 2 (Dry oil) nazdiiimleTeAmhunate (Jszanm 125 - 150)
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] 1 o W a I~/ oy o 5 < “ s . ' = o
& aaihiufeyiaduihniniislszianiwiada (Semi -Drying Oil) uadniianleTeAud (fov



21

[ < 1 3’ @ a :/, :’ % ] < " . 8 1 9
131 120) & aatuhiiuisriiagadminiufiad szan Tiudus) (Non-Drying  Oil) FaaloToaula

naad 3 lumsian 3.5

d‘ ! a :‘ o A
M990 2.10 uﬁmm'laiaﬂummumuww

a : Y A 1 S
¥HAVUD N UNY mleleau
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Fl ]
D urang 120-141
2.10.2 9AYARUINAT (Melting point)
a ' 2 ¥ =& A
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5456 08 |5.1 0.12
5457 03 |10

5554 | | 0.8 2.7 0.12 Jo.12 |
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5657 | 0.8

6013 [0.8 Jo.8 o5 1.0
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