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57920724: MAIJOR: INDUSTRIAL ENGINEERING; M.ENG.
(INDUSTRIAL ENGINEERING)
KEYWORDS: DESIGN OF EXPERIMENT/ SPOT WELDING/ TENSILE STRENGHT
PORNSUDA ARANWONG: AN IMPLEMENTATION OF DESIGN OF
EXPERIMENT TO IMPROVE PRODUCTION QUALITY OF THE SPROCKET CRANK

SHAFT PART. ADVISORY COMMITTEE: BANHAN LILA, Ph.D., 86 P. 2016.

This research presents an implementation of design of experiment to improve
production quality of the sprocket crank shaft. The study emphasized on identifying key
parameters affected the tensile strength resulting from the spot welding process. The preliminary
test indicated very low process capability (Ppk) of -1.39 with an average tensile strength of 3.2008
kN. The analysis for root causes was performed using SIPOC model and Cause and Effect
diagram. Effects of majority number of factors were indentified with utilization of the one-factor-
at-a-time experimental design except material type, welding current and time. The full factorial
experiment was then designed and performed. The appropriate settings were determined to be 11
kA and 2 cycle for the welding current and time, respectively, with SK-85 metal sheet material
type. Implementation of the settings led to increment in the average tensile strength to 8.120 kN
with the P, of 0.93. Therefore, it can be concluded that the application of the experimental design

in this study assisted to improve the production quality of the Sprocket Crack Shafts significantly.
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a1y rHaveulane nszua vl nauven  MANNEIUMUIEA (KN)

1 SK-85 10 2 8.073
2 SPCC 11 3 11.411
3 SK-85 9 3 5.119
4 SK-85 9 3 5.140
5 SPCC 11 1 4.935
6 SK-85 11 3 7.443
7 SPCC 11 1 3.325
8 SPCC 9 1 5.990
9 SPCC 10 3 6.474
10 SPCC 9 3 9.950
11 SK-85 9 3 5.031
12 SPCC 10 2 6.420
13 SPCC 9 1 4.461
14 SK-85 10 1 6.169
15 SK-85 10 3 5.598
16 SPCC 10 1 3.332
17 SPCC 10 2 5.784
18 SPCC 11 2 9.549
19 SK-85 9 1 4.728
20 SPCC 9 2 8.175
54 SK-85 10 3 7.460
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General Factorial Regression: Tensile versus Material, Current, Time

Factor information
Factor levels values
Material 2 -1, 1
Current 3 9, 10,11

Time 31, 2, 3

Analysis of variance

Source DF AdjSS AdjMS F-Value P-Value
Model 17 167.878 9.8752 20.36 0.000
Linear 5 103.646 20.7292 42.74 0.000
Material 1 2805 2.8053 5.78 0.021
Current 2 18.382 9.1910 18.95 0.000

Time 2 82.459 41.2293 85.01 0.000
2-Way interactions 8 62.472 7.8090 16.10 0.000
Material*Current 2 14.649 7.3246 15.10 0.000
Material*Time 2 30.574 15.2871 31.52 0.000
Current*Time 4 17.249 43123 8.89 0.000
3-Way interactions 4 1.760 0.4399 091 0.470
Material*Current*Time 4 1.760 0.4399 091 0.470
Error 36 17.460 0.4850

Total 53 185.338

Model summary

S R-sq R-sq(adj) R-sq(pred)
0.696422 90.58% 86.13%  78.80%
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Anuulsilsrunnmanaaeudanisian ldesauuu 1l wui R? Taumidy 90.58%
wneanuNanauulssiuludoyall 100% udrnnuuilsisiuvesdeya 90.58%’

a VY 1 A A A Y A o A
au3eesue laaleduuannes arulSuaimasausaesuie laiieanniladein

n v " 9 = a 2 Y g’; a 1 2 ~ Yo
Ay 118 naasndeyalinnuansalumsiasgd 14 nindunnsanm R? Alasy
m3USua (Adjusted R? iAunny 86.13%) alialndnua1 R? uaasndwiudoyall
MINDINDININIAAIILHNITNAADS

Y a 4 4 Ao .. A =
mﬂuu’smiwwmmuﬂiﬂi’mmma ANOVA 1343919 Minitab INOANH

a 1 [ 1 { o a 4 v o w a A o
NENasINVeIT9eA19 9 ﬂﬁ)u‘ﬁﬁ]g%1ﬂﬁ’lmi1$Wﬂ31uﬁuﬂﬁ1ﬂiym®\1E]“I/]‘ﬁ‘W'ﬁ’VTaﬂ

o)
o
-
=
g}
(<))

o

MUATZAVVDIUBEIATY 0.05 F991n11A1519 ANOVA WUNAT P-Value ¥031adonan
(Main Effect) A9 ¥HAuMY lave nszUa®on taznaln ey Ia1 P m1ny 0.021, 0.000 uag
Y ~4 1 9 [ v Aa A 1 1 9 = ] A v o w
0.000 taalmruNatenanynifadelansnadomaNuATUNIULTIAIEI T Bd AT
999591 2 52AU (Two-way interaction) o ¥HALAY YL NTLUEFON BHALAY
Taviz Na¥e ATZUEFON NauF¥ey UA1 P 1NN 0.000, 0.000, 0.000 LaAdNTad85IM 2
9
5EAUN 3 ANLNAADBNTNAUDIAIANUATUNIULTIAIRENTITBE AT 0.05 1FUAY
19993591 3 52AY (Three-way interaction) Ao ¥HALNY laKe ATLUAFON A NFOY
= % Lé 1 J 1 Y = Qy 1 1 [
1A P N0V 0.470 FIW1NNI @ = 0.05 ADAIANNAIUNIULTIAVDIFUEIU LFAINT0Y
1 [Y] dy = 1 1 9 =4 [] A v o W =K 9 o = g’/ d'
591 3 szauil hiliwagomanuduussisedeiisdidy Jsdesiimsangldnasuiiodan
[ ] [ 1 4 [ a 4
J998991 3 szaveeni lUsrwdumanuaaiamasuaanamsuasiziaNnuulsilsou

aHa A 4 [

naanaafaten luudansnanuaNUNULIIA

2Ha A v =2

a 4 [ (% v {
NaﬂTi’JLﬂi"ISWﬂ'J"I?JLL‘]JSﬂiﬁuﬁﬁﬁﬂ"lﬂ@]ﬂ‘ﬂiﬁlﬂﬁ “lummwaﬂummmumm
General factorial regression: Tensile versus material, Current, Time
Factor information

Factor levels values
Material 2 -1, 1
Current 3 9,10,11

Time 3 1, 2, 3
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Analysis of variance

Source DF AdjSS AdjMS F-Value P-Value
Model 13 166.118 12.7783 26.59  0.000
Linear 5 103.646 20.7292 43.14  0.000
Material 1 2805 28053 5.84 0.020
Current 2 18382 9.1910 19.13  0.000
Time 2 82459 41.2293 85.81  0.000

2-Way Interactions 8 62.472 7.8090 16.25  0.000
Material*Current 2 14.649 7.3246 15.24  0.000
Material*Time 2 30.574 15.2871 31.82  0.000
Current*Time 4 17.249 4.3123 8.97  0.000
Error 40 19.220 0.4805

Lack-of-Fit 4 1.760 0.4399 091 0470
Pure Error 36 17.460 0.4850

Total 53 185.338
Model Summary

S R-sq R-sq(adj) R-sq(pred)
0.693178 89.63% 86.26% 81.10%

a A

N5 3ATIZHHANITNABEIVDINITNATOUANUNULIIRIMEIINAaTTaTeNnLanTwa
ADAIANUNULITIAWAD WU R? HANINY 89.63% anasvinnouangl A 90.58% UAna1g

Y] I~ gz a 1 { @ [ 1 [ [ v [ @ [ {
Mudniles Mniunsana R? Alasumsdsuamiauniny 86.26% aadiarlndnual R 7

e

Y A A

Tasumsisuaianeuniinil As 86.13%

A Aaa A 1% [ [ A 1 1 9
LW’E]G]i’J%ﬁfJ”Uﬂ’JHIlIfJWﬁWﬁﬂjﬂﬂﬂﬁ]%ﬂﬂﬁﬂllﬁgﬁ‘ﬂﬁ]Eli’)llﬂiJNﬂﬁfJﬂ1ﬂ’N§JGnuﬂ1u

a2 Y

= =K A 4 v Y [ d' = [ (%
159999 18 J9uaTzianuulsdsuveafated euR U INAININY 4-5 taaedaladenan 3
1938 Ao iy Tanzyiia SPCC IANUAINTONUADAIANUATUNIULTIAL TAAN T TiA
A A v v = Yy A
SK-85 NIZUAFONN 11 AUNTANUADAIANNMUNIULTIALIAANI 9 ag 10 1A 2

1 J F) = Yy J A Y 1 a 9
uag 3 ’fﬂlﬂiﬂﬂuﬁ@ﬂWﬂ'ﬂNﬂ'lu‘VHuLLi\iﬂﬁllﬂﬂﬂ')'] 1 Lwaclmwmmmmﬁwwmay,a
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Main Effects Plot for Tensile

Data Means
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Interaction Plot for Tensile

Data Means
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a ¢ A 9 o A A 1 v 9 =
AT AATIZHINONITLAVVBIT NN UL AUNTHAADAINNUATUNIULTIAIUD
Qy ~ ~ o a <Y o .. v
FuUNUINNga M IasmIunTIzRaIea U UauNIToan0s 11 11351050 Minitab AaAd 11
a 4 ]
HANIIUATIZHNTOADDEUDIAUNITUDIAIANIUAIUNIULITIA

a 4 1
Nﬁﬂ1i’)lﬂi1$Wﬂﬁﬂﬂﬂ@EIGU’EN’dllﬂﬁ"U’ENﬂ1ﬂ’Niwsﬁu‘i/ﬂull,iﬂaﬂ
General Linear Model: Tensile versus Current, Time, Material

Method

Factor coding (-1, 0, +1)

Factor information
Factor type levels values

Material fixed 2 -1, 1



Analysis of Variance

Source DF AdjSS AdjMS F-Value P-Value
Current 1 3.761 3.7608 2.57 0.116
Time 1 7962 79622 543 0.024
Material 1 0.074 0.0741 0.05 0.823

Current*Time 1 12.117 12.1169 8.27  0.006
Current*Material 1 0.373 0.3728 0.25 0.616
Time*Material 1 0.076 0.0762 0.05 0.821

Current*Time*Material 10.021 0.0206  0.01  0.906

Error 46 67.416 1.4656

Lack-of-Fit 10 49.956 4.9956 10.30 0.000
Pure Error 36 17.460  0.4850

Total 53 185.338

Model Summary
S R-sq R-sq(adj) R-sq(pred)
1.21061 63.63% 58.09%  52.52%

Coefficients

Term Coef SE Coef T-Value P-Value VIF
Constant 12.61 536 235 0.023
Current -0.855 0.534 -1.60 0.116  7.00
Time -5.78 248 -2.33 0.024 151.00
Material

-1 -1.20 536 -0.22 0.823 1057.00

Current*Time 0.711 0.247 2.88 0.006 157.00

Current*Material
-1 0.269 0.534 0.50 0.616 1057.00
Time*Material
-1 -0.57 248 -0.23 0.8211057.00

Current*Time*Material
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-1 -0.029 0.247 -0.12 0.906 1057.00
Regression Equation

Material

-1 Tensile = 11.41 - 0.586 Current - 6.34 Time + 0.681 Current*Time
1 Tensile = 13.81 - 1.124 Current - 5.21 Time + 0.740 Current*Time

Fits and diagnostics for unusual observations
Obs Tensile Fit Resid Std Resid

44 6.474 9.123 -2.649 -230 R

Y
@ @ a 1 I o
NATOUAIY General linear model A28 IaaTadesiiavonu Tanziludinlsuuy
A ¥ o A A <3| o oA .
Tuseiins aaailasevesnszuaroutaznanyouiluaalsuuuaIed (Continuous
a [ 4 a 4
variable) N1 WAANTUBI ANOVA 1HHANTAATIZHNITOADDEUDITNAITVDY
J Y = ' [ [ d‘ d‘ a 1 ISP
AAUAIUNIUUTIAG NUITIVIHANVDINTLUAAON A NYON taZSHALHY TarzlaAl P
MR 0.116, 0.024 uag 0.823 MNa1aD N8IV 2 LAY NTTUAFBY A NFDUIIAT P
N 0.006 LazHaRBAIANINMUMULTIAsed i TodnaniosduRed dauiladosau 2
(%} d’ (Y] 1 (%] = 1 (%] d[ = L}
szaudy o uaziladesiy 3 sTAVTAT P MIAY 0.616, 0.821 Uag 0.906 &4 Jiilinane
1 9 2R K o (Y [ dy a 4 = gJJ A o Y o
MANUMUMULTIAIIIMIaaTaseti lunsin1zieandnasa emvualy llsiuniu
] A o I ¥ A /A Lg 1% a 4 o o
manuaaamaouii i laaumsNauysalgaiuaInansINTIZHaNNI0ANEHAIINAR

Tase luldnInanuaNUNULTIA

]
=1

HAMINATIZHAUNMTDAD0eNaINAATaveN TULBNT WA LA UNULITIA
General Linear Model: Tensile versus Current, Time, Material

Method

Factor coding (-1, 0, +1)

Factor Information
Factor Type Levels Values
Material Fixed 2 -1,1

Analysis of Variance



Source DF AdjSS AdjMS F-Value P-Value
Current 1 3.761 3.7608 193 0.171
Time 1 7.962 7.9622 4.08 0.049
Material 1 2.805 2.8053 1.44 0.236
Current*Time 1 12.117 12.1169 6.21 0.016
Error 49 95.550 1.9500

Lack-of-Fit 13 78.090 6.0069 12.39 0.000
Pure Error 36 17.460 0.4850

Total 53 185.338

Model Summary
S R-sq R-sq(adj) R-sq(pred)
1.39643 48.45%  44.24%  37.40%

Coefficients
Term Coef SE Coef T-Value P-Value VIF
Constant 12.61 6.18 2.04 0.047

Current -0.855 0.616 -1.39 0.171 7.00
Time -5.78 2.86 -2.02 0.049 151.00
Material

-1 -0.228 0.190 -1.20 0.236 1.00

Current*Time 0.711 0.285 249 0.016 157.00

Regression Equation

Material

-1 Tensile = 12.38 - 0.855 Current - 5.78 Time + 0.711 Current*Time

1 Tensile = 12.84 - 0.855 Current - 5.78 Time + 0.711 Current*Time

Fits and diagnostics for unusual observations
Std
Obs Tensile Fit Resid Resid

34 9.950 6.989 2.961 2.28
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Ha A (4 =2

a 4 [ % 1% {
ANANITAATIEHANMIDADDENAINAATdeN TTDNTWANUANUNULIIA
a 4 1 ] a ] a
TANanmI ALV AUMIDADDIVBIAIANUAUMULTIAWUIN LTI AUDIHY Tars 2 Fiia
I A A 9 o o ] a ~ 9
0NN 2 AUNIT AB dUNTN 4-1 TFa S UuAU Tavizyiia SK-85 azaun1sn 4-2 1o
ASuunU Tarizwila SPCC

1. unulang¥iia SK-85

1 9 = A A
AN TUATUNMULIIA = 12.38 — (0.855 x NISUALFON) — (5.78 x IAUYDU) (4-1)

A A
+(0.711 x NILUAHFON X (IAUFON)
2. urulanewsia SPCC

AANVNUNIULTIAG = 12.84 —(0.855 x ﬂizum%u) —(5.78 x nmﬁ‘mu) (4-2)

A A
+(0.711 x NILUAFON X (IAUFON)

o ' D) =2 Ay o o v dAqya &
mmJmiﬂmmimmmmmumummm'lﬂuiﬂWMQmﬁaﬂuﬂ%i]EJ‘i/lGl"lﬁ]N‘m 3
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INGTE

A9 42 AANUAUMULTIAE IS ULHU Taresia SK-85 N 1da1nnissuia

A
nanyau (Cycle)

i\ Y =2
AMANNNAUMUITIAY (KN)

1 2 3
9 5.304 5.923 6.542
ATZUAFDN (KA) 10 5.16 6.49 7.82

11 5.016 7.057 9.098
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A13199 4-4 AANUNULIIAINMINATDUTIUNIUAVIINATAIUIN

1 4 =< ! Y =<
ATAIINATHNTIHLIINN ATAITNATHNTIHIIINN

Ay . mANuAMAADDY
21NN INATOY (kN) 1NN IATUIU (KN)

1 5.264 5.304 -0.04
2 6.471 5.923 0.548
3 5.097 6.542 -1.445
4 5.658 5.16 0.498
5 8.289 6.49 1.799
6 6.076 7.82 -1.744
7 5.278 5.016 0.262
8 8.377 7.057 1.32

9 7.836 9.098 -1.262
10 5.29 5.764 -0.474
11 7.406 6.383 1.023
12 8.853 7.002 1.851
13 4.067 5.62 -1.553
14 6.062 6.95 -0.888
15 7.09 8.28 -1.19
16 4.224 5.476 -1.252
17 8.71 7.517 1.193
18 10.746 9.558 1.188

AINNUAAANADUTLHINMTNATBULAZIINATAUIUNAURASNINY -0.0092

2 A 1y A

[ v o o a
Fenontiosun e lruuly lunadnivesaunsnAneeINITNATOUANNATIUAIY t-test
#1871/311n51 Minitab A901NN 4-9 LAAINAUNAYUDIAIANIUAIUNIULITIAIINNITNAT DL
wazaInmMImula liuanaany Taelian P =0.975 Tagliaundeminyg 0.0092 taziian

WEAVUATFIUINNY 1.2375
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Paired t Test for the Mean of Tensile Cal and Tensile Test
Summary Report

Do the means differ? Paired Differences
0 005 01 =05 . . *Paired
Statistics Differences
Sample size 18
ves [ No Mean 00092222
P = 0975 95% 1 (-0.60617, 0.62462)
The mean of Tensile Cal is not significantly different from the mean Standard deviation 1.2375
of Tensile Test (p > 0.03). *Difference = Tensile Cal - Tensile Test
Individual Samples
Statistics Tensile Cal Tensile Test
Mean 6.72 6.7108
Standard deviation 1.3302 1.8143

Distribution of the Differences
Where are the differences relative to zero?

0 Comments

:
| + Test: There is not enough evidence to conclude that the
3 means differ at the 0.05 level of significance.
! » CL Quantifies the uncertainty associated with estimating the
| mean difference from sample data. You can be 95% confident
’ that the true mean difference is between -0.60617 and
0.62462.
= Distribution of Differences: Compare the location of the
differences to zero. Look for unusual differences before
interpreting the results of the test.
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Process Capability Report for Tensile

LSL
Process Data i _ Overall
LsL 7 | — —— Within
Target * |
UasrLge * 3 Overall Capability
Sample Mean 812022 | Pp *
Sample N 90 ! PPL 0-?3
StDev(Overall) 0401142 | | PPU
StDev(Within) 0.37998 ; Ppk 093
! Cpm *
| Potential (Within) Capability
| Cp *
| CPL 098
; CPU  *
| Cpk 098
| ki
7.20 9.00 945
Performance
Observed Expected Overall Expected Within
PPM < LSL 0.00 261446 1598.64
PPM > USL * * *
PPM Total 0.00 2614.46 1598.64

AN 4-13 ANVANITOVBINTZUIUMIHA TV 39

d’ =) a d v v d' !
LN@L‘LI%EJ’UL‘VIfJ’]J‘ﬂ’NlI?f”I?J”IﬁE]ﬂluﬂi%’]J’J‘L!ﬂTiNﬁﬁﬂ@uﬂTﬁﬂﬁUﬂNﬂﬁ]ﬁ]ﬂﬂ\‘]ﬂﬂﬁ”l'lnl’ﬂu
d’ v [ d' A v ! ' [ =
UNN 3 L!ﬁ%‘l’iﬁ\iﬂﬁﬂ')‘}JﬂﬂJﬂﬁ]ﬁ]ﬂ!W@ﬂuﬂuﬂﬁﬂTi‘ﬂﬂﬁ@Q WU?Tﬂ@UﬂﬁUﬂjﬂﬂﬁgﬂ’JUﬂTi thiJ
s J 1 o a o 4 1 { VoA =
ﬂfl&ﬁjucl@’q\‘]ﬂ'ﬂ"l?@ﬂ1ﬂu@Wﬁﬁﬂm"ﬂ @ﬁhﬂﬂ'llﬂaﬂ 3.2008 kN ANU8ILUUNINTIIU 0.928 Uazy
1T o o o2 [ = 1w
ANUFAINITOUDINTEVIUNITININD -1.36 ﬂWiﬁﬂ'lﬂﬂ'liﬂ!%uﬁ’)uLﬁﬂlﬂ'mU 999,984 PPM ilag
Y 9 H
'ﬁa\‘]ﬁ]'lﬂﬂ'liﬂi‘ﬂﬂiﬁﬂiﬁﬂﬁuﬂ'ﬁ FUFTIUNTIUNTNATDUNIHUA ﬁmm?ﬁ&mmu 8.1202 kN 1
§ 1w o2 1
Lﬁmmummﬁm 0.380 ANUAINITOVUDINTEUIUNTININD 0.93 Llﬁgﬂ'lﬂﬂ'liﬂ‘l%uﬁ?ul?"fﬂ
LY 9 [} [} Yo [y dda! 1 1 [y
Ny 1,598 PPM Iﬂﬁli')llLLﬁ'JT‘iﬁQ‘]JTU‘]J?Qﬂi%‘U'Juﬂ'l'iﬂﬂiﬂﬂWiWﬁ]u']ﬂ"lluﬂ'ﬂﬂ’f)uﬂi‘ﬂﬂ'g'\i

a1l 1dasansed 4-6



M50 4-6 1FeUMIVHANIINAADINDULATHAINIAILANTIIY

72

4 1 U Y] U
voya paunIuANadY naanIuaufade
NUIUMINATOU 20 36
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&0

a1y vHaueulane aszualyl nauven  mANMEMIMIEIAT (KN)
1 SK-85 10 2 8.073
2 SPCC 11 3 11.411
3 SK-85 9 3 5.119
4 SK-85 9 3 5.140
5 SPCC 11 1 4.935
6 SK-85 11 3 7.443
7 SPCC 11 1 3.325
8 SPCC 9 1 5.990
9 SPCC 10 3 6.474
10 SPCC 9 3 9.950
11 SK-85 9 3 5.031
12 SPCC 10 2 6.420
13 SPCC 9 1 4.461
14 SK-85 10 1 6.169
15 SK-85 10 3 5.598
16 SPCC 10 1 3.332
17 SPCC 10 2 5.784
18 SPCC 11 2 9.549
19 SK-85 9 1 4.728
20 SPCC 9 2 8.175
21 SPCC 11 3 10.070
22 SPCC 9 2 6.962
23 SK-85 9 2 6.874
24 SPCC 10 1 4.206
25 SK-85 11 3 8.747




AMTNNANUIN N-1 (Gif))

&1

a1y vHaueulane nszua nauYen  mANNEIMMISIRT (KN)
26 SK-85 10 2 8.268
27 SK-85 11 2 8.477
28 SK-85 11 2 8.142
29 SK-85 11 1 4.750
30 SK-85 10 1 4.832
31 SK-85 9 2 6.606
32 SPCC 11 2 8.485
33 SPCC 11 3 10.758
34 SPCC 10 2 5.982
35 SPCC 9 3 8.700
36 SPCC 10 3 7.938
37 SPCC 10 1 4.663
38 SPCC 9 2 7.081
39 SK-85 10 1 5.972
40 SK-85 9 1 4.895
41 SK-85 9 1 6.169
42 SK-85 11 1 5.608
43 SPCC 10 3 6.858
44 SK-85 11 1 5.477
45 SK-85 10 2 8.526
46 SK-85 10 3 5.171
47 SK-85 9 2 5.932
48 SPCC 11 1 4413
49 SPCC 9 1 5.419
50 SPCC 9 3 7.908




AMTNNANUIN N-1 (Gif))

&2

a1y vHaueulane nszua nauYen  mANNEIMMISIRT (KN)
51 SK-85 11 2 8.511
52 SPCC 11 2 8.095
53 SK-85 11 3 7.318
54 SK-85 10 3 7.460
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ATNNANUIN V-1 %'ey,aﬂ1mmﬁ’mmumaﬁwm%uﬁau“luﬂﬁzmuwmﬂﬁuﬂgq

&4

Fudm  manudumunsaRe k) Fua AANUAIHMUUTIAL (KN)
1 7.500 27 7.840
2 7.762 28 7.690
3 8.460 29 7.729
4 7.939 30 8.104
5 8.076 31 7.729
6 8.115 32 8.407
7 7.931 33 7.767
8 8.436 34 7.569
9 8.329 35 8.324
10 7.764 36 8.119
11 8.423 37 8.313
12 8.406 38 8.271
13 8.245 39 8.263
14 7.865 40 8.336
15 7.994 41 8.088
16 8.222 42 7.670
17 8.285 43 7.965
18 8.062 44 7.789
19 8.963 45 8.589
20 8.081 46 8.349
21 8.180 47 7.809
22 7.918 48 8.214
23 7.510 49 7.572
24 7.532 50 7.846
25 8.011 51 8.540
26 8.054 52 7.621




ATNNANUIN V-1 (Gif))

&5

Fua AANUAIUMULTING (KN) Fuam  mMANNEIMUNIA (KN)
53 7.621 72 8.149
54 8.034 73 8.138
55 8.697 74 7.623
56 8.241 75 8.449
57 8.641 76 7.667
58 7.929 77 7.540
59 8.373 78 7.679
60 7.590 79 9.427
61 8.746 80 8.327
62 7.543 81 8.191
63 7.837 82 8.611
64 8.273 83 8.563
65 9.236 84 8.119
66 7.759 85 8.931
67 7.832 86 8.294
68 8.399 87 7.734
69 8.183 88 8.685
70 7.892 89 8.498
71 7.966 90 8.827




