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Abstract : This research was to study the relationship between rotary disk speed (())

and mangosteen diameter against distance (# ) mangosteen fruit traveling along sizing board of
a rotary disk sizing machine. Methodology comprised feeding mangosteen of four different sizer

rolling along sizing board of three different rotating disk speeds (i.e. 14, 21 and 25 rpm) of the

sizing machine measuring g and doing statistical analysis

Results showed sum of # mangosteen of all sizes (26) varied proportionally as (D
(R22 0.99). The more level of confidence increased from 90% to 99%, The longer Z# became.

At the level of confidence of 90%, 2# amounted to 20.8, 50.3 and 70.5 cm. At the speed of

14, 21 and 25 rpm, respectively
Key words : Mangosteen, Sizing
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Abstract : This research was to determine the relationship between weight and projected
area or width or length of mangoes of four varieties, ie. Khiaosawoey, Namdokmai, Raet and
Chok Anan. Methodology included (i) data collection of weight, projected area measured by
overhead projector or microcomputer in term of pixel, width and length of mangoes of all
varieties, three size (big, medium, small) for each variety and 10 samples for each size, and

(ii) statistical analysis.
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Results showed that no linear regression was found between weight and length of mango
fruits for all varieties. Width well varied proportionally as weight (R220.9) for Namdokmai and
Raet. Projected area well varied directly as fruit weight for Namdokmai, Raet and Chok Anan
(R’20.9). Linear relationship between projected area (pixle) and weight of fruit was well found

for Chok Anan (R220.89).

Keywords : Physical characteristic, mango
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Mechanical Properties of Thai Rose Apples Fruit

Yama a3luma’ uag ansm a1 ms’

Bundit J arimopas1 and Sarika Sarakarn’

Abstract

This research was to investigate physical and mechanical properties of four Thai rose
apple of cultivars (ie. Tubtimjan, Toonklao, Pechsampran and Pechsairung. Methodology
comprised determination of physical characteristic and mechanical properties of full mature
rose apple, 480 fruit per cultivar, by the use of Universal Testing Machine INSTRON 5569 and
Impact tester. Experiment al design was of factorial in CRD with two control factors, ie. cultivar

and size of the fruit.

Result showed that the cultivar and size significantly influenced parameters of physical
characteristic and mechanical properties at the significance level of 1 %. Tubtimjan tended to
have the greatest weight and length wich are 106 g. and 81 mm. Width to length ratio (r) of
Tubtimjan was low (=0.71), makhing the fruit elliptical look. The other three cultivars looked
more spherical (0.89<r <0.95). The greatest sweetness was found in Pechsairung and with the
middle size fruit of all cultivars. The maximum specific gravity was found in Tubtimjan and with
the big size fruit of all cultivars an except Pechsampran the small size of which exhibited the

highest specific gravity.

Pechsairung showed the greatest toughness (1.16 N-mm) and average firmness
(7.61N/mm) while Tubtimjan and Toolklao exhibited the lowest toughness (0.67 N-mm).
This perhaps implied that Tubtimjan and Toolklao tend to be more crispy while Pechsairung
would be more tough and firm than the other two cultivars. The initial firmness and modulus

of elasticity (E;, E,, E) were not significantly different amongst cultivars. Hence, these
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parameters would probably be insensitive to differentiate quality of the rose apple fruit of four
cultivars at full maturity.

Key word: rose apple, mechanical properties

UNAALD

=

qm?%’afﬁwaﬁﬂmauﬁ&%qﬂauazﬁﬂymzmqmﬂmwmewa%mj”l‘m4 Wug
Usznoudie TURuIuns Nand1 mssa s 1L uag nssa1o3e nsany1lsznoudae
MSMIAUANEULNIINIGNIN uazantiaFinavesnasunsapaulausysel Wugas
480 Wa Tﬂﬂi%m?@ﬂ Universal Testing Machine INSRON 5569 uazmém Impact Tester
Numunnaaouiu factorial  in  CRD Hiladeaduqu 2 @1 1dun Wuf uazvuia
YBIHAYN)

]
L% ) v aad

v Y J a a
Nami‘wﬂamﬂimg’nwuﬁuazmumﬁamwaaawﬁuﬂmﬂmmwaa@m

5]

o)

ee

[

a W J

o w 1w 1% va a @ 9
ﬂ’)'liJ’fﬂﬂﬂul 1% G]’E]G]’J!,UJiﬁﬂymgﬂ'lﬁﬂﬁlﬂ'lwuﬁgﬁilﬂ@]LGINﬂﬁ ‘ﬂuwmumﬁuuﬂumﬁ

Y
o % 1 1w [ 1 Y 1
HIMUD UAZANNYNINDHAGIFANIND 106 N. Uag 81 WU, BATITIUAIUNINNADAIINYTING

v a o I o ~ o < [ 4
r Tusiunudunidr (=0.71) ildqunsed ludnamiugguurTiiunan (0.89<r <0.95)
IMyIA18390ANNNIUINAGA (11.2%brix) tazsuyuiananldnnunnunigalunn
4

[ -4 J o { v Jdou a o 4 @ ] [} o
) WU AN WU GINga TURUGIUNUTUNT vazAurasuyvIalvigvoInn 9 Wug

a

. ) o .
sndumys enunswivaEniaua itz gange

Y 1
myseneiuanInumiiengega (1.16 N.mm) uazA1uuiuiilomae Average

[

a o J Y

frimness g4gA (7.61 N/mm) TuvaizNiUNNIUNTUAzYaINAIINgANTTHANMKHEIAIA

4

dy dy Y I 1 v A o 4 9 =\ [ Y]
(0.67 N.mm) um%xﬂmwu:mnumlﬁmmuaznamm%zummﬂiﬂ‘ummﬂ ] WUD

a

1 9 ~ ] U @ 4 ] dy A 9 [
(L‘]Jﬁ”lgﬂ’:]ﬂ HAZINY T T TURUYILAZUUUNIIND ] WUT ANNWLUUIUBLITUAY, I?Jﬂﬂﬁ

A ] 1 J @ 1 v Jd o Y Pl @ J dy
ANugargu E, E, E, lduanannulusenineiug ildeauulan dulsmvariion

E]

' { @ o v A A o
VIJJ sensitive Wﬂ‘ﬁfﬂgﬂﬂﬂiZﬂUﬂmﬂTW%ﬂﬂNa“}ﬁJmﬂ\‘] 4 NUD ‘ﬁizﬂzusym (Full maturity)

a

MdAny : anliamana, Hayuy

-4 a a a 4 a Y 4
] TONAITNTI15Y NIAIBNIAINTTUNHAT AUSIAINTIUAITAT UN1INYIAUNHATATNT

MgnvatnaLay uasiyy 73140



187

Assoc. Prof.of Agricultural Engineering Department, Kamphaengsaen Engineering Faculty
Kasetsart University, Kamphaengsean Campus, Nakhon Pathom 73140

> fdarlSayanIn Mmainanisuneas AuImATTumMans YMINGEUNEATMEAT TN
At uwaay uasyu 73140
Graduate Student of Agricultural Engineering Department, Kamphaengsaen Engineering Faculty

Kasetsart University, Kamphaengsean Campus, Nakhon Pathom 73140

UNN

[~ QlddQ' o a a =3 1 1 = [ = 9
%umrﬂuNa”laJmﬂuml,uMuﬂ‘szmﬁ@ummmwwiﬂizmﬂmmwmauaemaaﬂm
A

=3 3 ~ a a Y 9 a < (=
‘i’JiJﬂ\i‘]J‘i%!‘ﬂﬁll‘VIEJ %uwnJuw«vmmtymﬂm”lmmuaﬂwwawamﬁ’a HAUBITUNWNAITNHITU

U

1 3‘ = 1 ] 9 Yy Aa d‘
nIyey YUUI LLﬁ%ﬂJﬂﬂlﬂTﬂNIﬂﬂquﬂTﬁuliJLLWNﬁllMGHUQSH (ﬂ’i]\ﬂﬂ“lﬂ!'lfﬂﬁ, 2535 )

[ a { [ o [
Usznoudie wasanw 24 dlaunass, 115w 1.5 a3y, a5 lulemsa 5.5 asy, upadey 2

[

A A [ A Aa o < a Aa o a a A a Aa o % Y
Haansu,oavesa 18 Nadnsy , man 0.3 Hadnsu wagdaiug 32 daansy Jegiinlan
1 @ 1 ] 1 a S A o [ !
msdeoen llfinanaedszna iy doans, denlys gilu vagldniu suyiduna ldnveu

a oy o 1 1 @ <] {
VaaznaIaHatIINusInsziiae g lade lunszuaumsnasmanunes msussyiy
, ) \ Ay v o Y Y A 4 ) 9 2
Wo yud1e vuds wasuyn lanasgiuiniudedionniuiuazdoyananganssuns

1 9 Aa 1 [ I L @ A [V
@]i’)‘]Jﬁu’E)\‘]"UFNWﬁ%ﬂmﬂTﬂiﬁﬂTﬁ%L%ﬂﬂa@Tﬁ 9 auvzuise Towu lunmswanAT09nsna

]
=)

o < = [ 4 =1 A A = A 9Yq Y v
Wﬁﬂﬂ”li!,ﬂ‘]_llﬂﬂ’almzﬂiiﬂﬂmmNa"’IﬁJ‘WTIlJ‘]J38ﬁ"ﬂ‘ﬁﬂ1‘Waﬂﬂ’J"Illijjillulﬁflu,aleiJi"lflhlﬂiﬁﬂ‘]J

Y
v 9

NHATNT NITEFUTHI N AN IguanBazNIMen LAz auTiaFInavesauy Iny

J ag
gunsninazIEms

[y d
Jaauazainsal

v Aa o 4 Y

[ ~ 9 =y = @ A=
Wa‘]fllwuhl‘ﬂﬁl‘ﬂsl%sluﬂ1ﬁﬁﬂy1u 4 NUT AD NUNNIUNG, Yalnal, IWFITIUNI U DS

U

4 J

) A a s Ay o = Y
!“ngﬁﬁﬁl'):i NWUTAL 480 WA, Lﬂ@iluﬂﬁﬂWﬁﬂlﬂfJi gvio MITUTOYO ’Jﬂﬂ’ﬂuﬁ&@ﬁlﬂ]lﬂ 0.05

E)

s 9

laduns, InTeeFadIAnnsoilnd e OHAUS U G4100 PRECISION ADVANCED

Y ]
v =)

Jarmingagald 4,100 n5u, yarnTollonaaoy Quasi-static  Compression  test 1ag 14
Universal Testing Machince, UTM (Instron 5569), Glgmﬂ"iﬂm‘ﬁ@%ﬂﬁﬂu Impact test

(Chen et al.,1996), ¥AIATBIONATOUAINAIITUNIZUDIBUY (Mohsenin,1996), dovaniou



188

@0 Fujitsu U HG0001600 FTC Taguunigagald 200 ssrusadea, dsoniagumngil,

Y

Aluminium can (Moiture can ), Ta@ﬂmm%uuaz«?ﬁﬁma, Hand Refractometer 8¥0

] U U Y v
Salinity 31 S-28E 1A 1Agaga 32 %brix, nFoiluaiauniaaziingu

ad
3I5N13NAaaN

k4

1. 52w5mauie 4 g nuvastgn e.duwanau s.uasdgy mesys uag
31%1J5 GT’;@wawuiafﬂu&ifuufiﬁﬁq%’Uﬂiwmuazﬁ'mﬂiﬂmuﬂﬁﬂnﬂﬁﬂuuazdnﬂﬁzmﬁ
Tasuiseniluiutaz 8 ngu nguaz 60 wa wiailu 3 wua (an, nans uazlng) vuieaz
20 W@ 1,L’Shﬁwwuimmﬁauﬁgqﬁﬂymzmqmﬂmwuamuﬁﬁﬁma Uil 1 Saving, ngui
2 "’;’ﬂmmﬂ‘gu,ﬂ’cjuﬁ 3 "’;'ﬂﬂ?mmmmiguﬁaﬂm, ﬂ’cjuﬁ 4 IAANUARNU, mjuﬁ 599U
D29 UNE ﬂﬁ:mﬁ 6 NAABU Compression Test 41U Puncture Compression Test, ﬂijuﬁ 7

NATDU Quasi-static Compression Test, ﬂi]'uﬁ 8 NATDU Impact Test

v v Y
2. hwuyngud 1 andeaanuniie, anwen uazdaimiin (Figure 1)

MWHUINA ¥1 Diamentional measurement of rose apple fruit
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MWHUINA B2 Determination of specific gravity of rose apple fruit

SG

X1 / (X3-X2) (3)
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1o X1 = hmidnvewasuluema (n3y)
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7. ﬁw%nmﬂquﬁ 6 WINAADY Puncture Compression Test  (Figure 3) Taoanads

die IfUAUAUING1N 1.66 HaAAINAURINAYBUATOY Instron 5569 NA Puncture LKA

= 9 Y] < a a )=} EY = A
FUNATINAAIIOAT T 25  uaauaI/ UIn (ASAE, 1998) ‘l.lu%ﬂﬂi'mllliiﬂﬁlﬂﬁﬂugﬂ

(Figure 4)

1.66 mm. die rod

Rose apple fruit half

Sandy tray

MWHUINA ¥3 Puncture compression test with Instron 5569 (Left) and view on the right

dulsheninsaiiuiaa 1d01nnsw (Figure 4) Ao

7.1 usw‘iﬂﬁ’LMﬂw%ﬂzq( Rupture force) aNHoAUYAUNINGY R : Fr (N)

7.2 M3 Lﬂaﬂug auiieny Fr (Rupture Deformation): Dr (mm)

{ Adqy 4 g
7.3 Toughness(N- mm) : Wuh ldnsmlninyasuduantgauningg

74 ANULUUEIDIMAY (Average firmness): Fr/Dr (N/mm) (4)
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MWHUINA B4 Force-deformation response of rose apple fruit under puncture compression test

7.5 ANUUUUILBIS VAU (Initial firmness): AF/ A D, (N/mm) (5)

o ' AF 1 —
7.6 IM@ﬁ’dﬂ’ﬂNﬁﬂ‘HQN Modulus of elasticity (KPa ), Ep = E)x (l—lj) ] (6)

dp
] 4 @

dp = @urugudnaiIng  1.66 uu.

. 1 A Ao 9 = A A
7.7 Penetrating force = AuURdsveusINialann 9 aAnudannsenisnlasuy

=
71U 1 uuauda 5w,
(5 99) AIINAUNINEQ : P=( D _F )/n,(N) (7)

i=1

. dy A 9 = [
7.8 Penetratlng energy = Wu%iﬁﬂﬁTWLﬁQﬂﬂﬂﬁlilﬂaﬂugﬂﬁﬁqflnﬂﬂﬂuﬂﬂﬂgq “191n
A A = = 1 [
AAUINUBDINUNLAN ) nﬂ 1 JU.IUDIANNAN 5 UN. EN :EXZ(E +Fi+1)X1, n = 5,
i=1

(N.mm) (8)
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8. Wiwnynguh 7  WIMAABY  Quasi-static Compression Test NOAIUTIIU
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Y = A v v =) . .
AUANUATIANTNUINU AD E, (Modulus of elasticity, KPa)

(a) Die preparing
cylindrical sample (b) cylindrical
sample under

compression

MNHUINT B5 Quasi-static compression test with cylindrical specimen of rose apple fruit

28
6 -
. 24 =
Compression 22 2
20 =
18 =
Force et
14 = { |
(N) 12 - | |
10 = + /
pet
6 =
a
2.
0 =
24

T T T T T T T T
o 1 2 3 4 5 6 7 4

Deformation (mm.)

MNWUINA ¥6 Force deformation response of rose apple cylindrical specimen under quasi-static

compression test
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(Figure 7) 1821131 ANWT I VNAWATLIBN E, (Modulus of elasticity, KPa)

E= [3/4+1-p)D" xR +R )R R, ] ©)
17: Chen et al. (1996)

1o L = Assumed Poisson ratio =0.26, D = m3t/asuzilgagasenitemsnszunn
{ a ' 1 3 A
=tx V/147, t = NANNAANUTIGIGATTHINMINTEUND, V = ANUGATUATEUNA,

1 4 @ ] 4 1
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(a) General view (b) Close up

MWHUINN ¥7 Tmpact test set-up
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Table 1 HAAITAHULNIINIENINVOINAFUNHALANUUANANNINTDAN N U

q

i
= [ 9

I oy o [ v A (% o 1 {
NszauANNdIAY 1% Wviin Anuevessuius iU unstuus Tdulidwniige
1Y 1 1 v Aa o 4
8n31A0V09ANNNINAIUANNGT (1) VOINUAVIUNS, Yand1, INFTEWNTIY, INFTA1059
D 0.71, 0.85, 0.94, uaz 0.95 MUANY uaAII1 HuRvIuniiaNusuniga Tuvaeh

o 4 v A [ o
mysaunsunaz mysateiudilndnsanavtloy Wugmwsareis, vunusuns uaz
Y = y & A ' v Y A ~
nandr  Uuud Tduionagusun I UNT A IWNI 1Y WUFINSTa18390ANHNIUNINAga

v Aa o J { 1
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4

(7.3-8 %brix) ANVENTUMIzHAINdRsITUNIN (0.83-0.87) g lumaananuNluwus

a

% [

UiNTuNSianNua NI uINZINNNgane 0.87

Table 2 HAAIANHAULNNNGNINANYUIAVDINAFNWTZNOUNANITUATIZHAIIY

9 [ 1

pilsUsaumeada wua shwin 9@ uds ldawsuaTasignlvalidsuasuazginsead

v < 1 Y4 491 dy ~ 1 o 1

wnnngn@an luuaaziug anudFutazanuduiaaasnnuadumz Tdulssldam
J [ 4 1 J o [V 4 ' ] ' {

YAV AU tanun19d iz lunn q iugezwunluvualvgiidigeangaeniu

A~ < 9 A @ A A

MysEUNT U SG gagalumaan Tumasaeds S lunlasunasnuvinauaziinine

=0.83
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A3 19N UINT B1 Physical characteristic of rose apple fruit with analysis of variance by cultivars

(1%significance level)

Physical properties 1% significance level
cultivar
Tubtimjan Toonklao Pech Sampran  Pech Sairung

weight(g.) 106.04c 98.29b 96.20a 104.78c¢
diameter(mm.) 57.86a 70.97d 62.38b 64.55¢
lenght (mm.) 81.14e 79.50d 65.79a 67.94b
Moisture Constent (%) 69.23b 68.88b 66.86a 69.48b
Less Moisture Constent 15.77a 15.88a 16.33b 18.80c
Soluble Solid (%brix) 8.98c¢ 7.25a 7.93b 11.32¢
Specific Gravity 0.87¢ 0.84a 0.83a 0.86b
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A519HUINT B2 Physical characteristic of rose apple fruit categorized by size and analysis of

variance according to cultivars (1%significance level)

Physical Size 1% significance level
properties cultivar
Tubtimjan Toonklao Pech Sampran  Pech Sairung
weight(g.) S [an 89.52a+235 89.25aX3.77 76.94a1+3.80
M ALRN 100.20b £3.50 96.70b £2.47 94.67b X 7.17
L vigy 128.41c+5.84 110.92c+2.72 117.01c £ 1.82
diameter(mm.) S 1an 53.55a 142  66.64a£1.23 58.22a10.88
M 572801086 70.49b1258 62.83b17.80 63.62b X 2.00
L 62.77¢ £1.06  77.75¢ £ 1.71  66.10c £ 1.71  70.64c £ 2.27
lenght (mm.) S 744821135 7273a£ 195 61.97at 135 64.16a 1t 0.96
M 8057bX274 798261204 66.87b12.08 67.58b 1t 1.54
L 88.40c £3.06 8595cFX1.32  68.53¢X7.96 72.09c+ 143
Moisture S 6927b 131 6945b 152 663321227 69.84bF 1.52
Constent (%) M 68.70a+1.03 68.65aF 128 66.85a+1.96 69.30aX1.19
L 69.73b £ 1.53  68.55aX0.67 67.40at130 69.32a%t 1.39
Less Moisture S 16.14b £ 0.86 15.44a10.64 15.50a£1.09 19.33b 12.34
Constent (%) M 153521090 15352£0.97  16.12af1.18  16.99a X 3.13
L 1583b1.41 16.86bX0.14  17.39b £ 0.28  20.10b & 1.81
Soluble Solid S 894a1 028 7.01ax0.17  7.79aX032 11.51b+0.95
(%brix) M 9.126 £026  7.55¢E£0.10 808022 11.75b X 0.74
L 891a020 7.22b%0.02  7.95bF0.03  10.71a £ 0.03
Specific S 0.85a10.03  0.81a=X0.03 0.85b£0.02  0.87a X 0.03
Gravity M 088002 085bF002 083aF002  0.86aF0.02
L 0.90c £0.01  0.86c & 0.02 0.83a10.02  0.86a 1 0.02
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319N UINT B3 Analysis of variance of mechanical properties of rose apple fruit affected by

cultivar at the significance level of 1%

Mechanical properties

1% significance level

cultivar

Tubtimjan Toonklao Pech Sampran Pech Sairung

1.Puncture test 57.28b 1 0.86 70.49b £ 2.58 62.83b = 7.80 63.62b 1 2.00
1.2 Deformation Dr, (mm) 62.77¢ £1.06 77.75¢ £1.71 66.10c £ 1.71 70.64c £ 2.27
1.3 Toughness, (N mm)  74.48a1 135 72.73aX1.95 61.97at 135 64.16a10.96
1.4 Average firmness, 80.57b£2.74 79.82b£2.04 66.87b12.08 67.58bF 1.54
1.5 Initial firmness, 88.40c £3.06 85.95cT 132 68.53¢=7.96 72.09c* 1.43
1.6 Penetrating force P,  69.27b =131 69.45b = 1.52 66.33a 227 69.84b+ 1.52
1.7 Penetrating 68.70a X 1.03 68.65at 128 66.85aX1.96 69.30at1.19
1.8 Modulus of elasticity 69.73b =1.53 68.55a 1 0.67 67.40at1.30 69.32a% 1.39
2. Quasi- static 16.14b 1086 1544aF0.64 1550a11.09 19.33b12.34
3. Impact Test 153521090 1535a£0.97 16.12aF1.18 16.99a £ 3.13
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M3 19WNUINT B4 Analysis of variance of machanical properties of rose apple fruit as affected by

cultivar size at the significance level of 1%

Machanical properties Size 1% significance level
cultivar
Tubtimjan Toonklao Pech Pech Sairung
1. Puncture test S 28521066 32921019 3.08a1F025 3.57bF0.38
1.1 Rupture force Fr (N) M 295a+033  3.19at023 308at035 327at026
L 3.06a1029 3.18ax0.18 3.11a£039 3.18a%0.28
1.2 Deformation Dr S 04221001 044b10.04 04021003 0.42a10.03
(mm) M 04321003 04221003 043b120.04 0.84cE0.02
L 043a£0.03 045b1005 045¢1081 0.82b10.07
1.3 Toughness (N.mm) S 0.69a£0.03  0.60at007 0.852F0.11 0.88a10.14
M 0.66at 0.07 0.70b£0.09 136bF£0.09 1.31bF0.23
L 0.66a10.09 0.71bE£0.07 0.70a£0.80 1.29b 133
1.4 Average firmness S 788b£0.71 647a£0.72 7.65¢E£0.57 8.52bF0.78
(N/mm) M 711at065 73261085 7.17b£050 7.33a10.93
L 691at 068 7.18b1 081 6.8l1at0.02 7.14at0.21
1.5 Initial firmness S 39761074 3.71af135 3.752£0.02 3.77aX0.18
(N/mm) M 3.69F065 3926065 37441003 3.72a10.24
L 3.80a£ 095 3.75aX0.16 3.70at020 3.74a10.20
1.6 Penetrating force P S 227¢+£025 1.80at1.80 223023 236b10.19
N) M 2.08b%£030 1.95bE£1.95 2.16aF£024 228bF0.13
L 1.96aX021 198198 227a£094 2.16a£0.82
1.7 Penetrating energy S 9.86c 1098 7.41at063 9.04b £1.46 9.07aX1.19
EN (N.mm) M 9.00b*£089 73lat044 852aF1.12 9.07aF085
L 836aX0.77 86801072 9.07b£0.03 9.23a10.01
1.8 Modulus of S 22261289  207aX7.57  209aF0.40  210a t4.48
clasticity Ep (KPa) M 206a 595  219b+£3.38  209a£0.91  207a£4.187
L 212a£5.52 209a13.87 207ak1.18  206a 14.83
2. Quasi- static S 2.85a10.66 3.29a10.19 3.08aFX025 3.57bF0.38
2.1 Modulus of M 2951033  3.19at023 3.08a1035 32723026
elasticity ES (KPa) L 3.06a£029  3.18aF0.18 3.11a%039 3.18aF0.8
3. Impact Test S 0.42a£0.01  044bX0.04 040aX0.03 0.42a10.03
3.1 Modulus of elasticity M 04321003 0422003 043bF£0.04 0.84ct0.02
EI (KPa) L 043at003 04551005 045ct081 0.82bF0.07
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