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t-tests for independent samples of RECAST (the time of casting)

Variable Number of Cases  Mean sD SE of Mean
TENSILE,

never cast before 6 1130579298 2604.816 1022686
cast 1 time (1/1) ) 971721512  2211.294 902.757

UMM GRS

Mean Difference = 16885.7787

Levene's Test for Equality of Variances: F= 054 P= 820

t-test for Equality of Means

Variances tvalue df 2-Tail Sig  SE of Diff 99% Cl for Diff
Equal 1165 10 000 1364.067 (115661.76, 20209.79)
Unequal  11.65 9.85 000 1364.057 {11561.76, 20208.79)

Variable Number of Cases Mean SD  SE of Mean
ELONGATE

never cast before 8 3.2972 .788 322
cast 1-time(1/1) 8 5648 372 162

HEHUMHMBUHBHBUHHHH U H U UM H N

Mean Difference = 2.6323

Levene's Test for Equality of Variances: F= .841 P= 381

t-test for Equality of Means

Variances- t-value df 2.Tail Sig SE of Diff 99% Cl| for Diff
Equal 740 10 .000 356 {1.608, 3.780)
Unequal 740 712 .000 356 (1.387, 3.877)



Variable Number of Ceses  Mean sD SE of Mean

Ly T T L e L L L T L T L LY LR R R L T LR LY D)

STRAIN

never cast before 6 0006 000 .000
cast 1 time (1/1) 6 .0005 .000 .000
Mean Difference = .0002

Levene's Test for Equality of Variances; F= 3.798 P= .080

t-test for Equality of Means

Variances t-value df 2-Tail Sig SE of Diff  99% Cl for Diff
Equal 158 10 145 .000 (.000, .000)
Unequal 188 7.6 165 .000 (.000, .001)

109

Variable Number of Cases Mean sD SE of Mean

UM MMM H M S ST LS S S i S I hG S S B A0 Uk 6 U A0 06 58 G Sk b 85 64 0 8 00 06 00 60 00 56 0k 4 00 S NGB0

HARDNESS _
never cast before 6 65.4833 3.010 1.229
cast 1 time (1/1) 6 53,2833 3.982 1.626
Mean Difference = 6.2000

Levene's Test for Equality of Variances; F= 1569 P= 698

t-test for Equality of Means

Variances t-value df 2-Tail Sig SE of Diff  99% Cl for Diff
Equal 3.04 10 012 2.038 {-.260, 12.660)
Unequal 304 931 .013 2.038 ~ (-424, 12.824)

H UMM BB S I M MM G S M RS0 G S G U bl S0 0h 6 4 b 00 0 4 0 6 0 04 A O G 44
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t-tests for independent samples of RECAST (the time of casting)

Variable Number of Cases  Mean sD SE of Mean
TENSILE

never cast before B 1130587 8298 2604815 1022.686
cast 2 times (1/2) 5 83881.0068 5446.635 2435.809

HUBHHEHHHBHUHHGEHHEHHUE I HAUUHHHHUEH U HEIH NI HUHB R

Mean Difference = 29176.9230

lLevene's Test for Equality of Variances: F= 4.391 P= .066

t-test for Equality of Means

Variances t-value df  2-Tail Sig = SE of Diff 99% Ci for Diff
Equal 118 9 .000 2472346 (21140.39, 37213.46)
Unequal 11.04 540 000 2641751 (18524.96, 39828.88)

Variable Number of Cases  Mean 8D  SE of Mean

HHHEHEOHSH RN U BB

ELONGATE
never cast before 6 3.2972 788 322
cast 2 times (1/2) 5 3364 394 78

HEMMEHHEHUBHIHUHHAEHHHEHHEH U HB BB UM B H G H W S S 6

Mean Difference = 2.9608

Levene's Test for Equality of Variances: F= .664 P= 472

t-test for Equality of Means

Variances. tvalue df 2-Tail Sig SE of Diff 98% Cl for Diff
Equal 7.60 8 000 389 {1,895, 4.227)
Unequal  8.08 7.69 ..000 367 {1,730, 4.191}



Variable Number of Cases Mean SD  SE of Mean

UMMM G UM U R U SIS M S S S M M S R M A 4 44

STRAIN
never cast before 6 .0006 000 000

cast 2 times (1/2) 5 L0003 000 000
Mean Difference = .0004
Levene's Test for Equality of Variances: F= 963 P= 366
t-test for Equality of Means

_ Variances t-value df 2.-Tail Sig SE of Diff 99% Cl for Diff
Equal 3.10 9 013 .000 (.000, .00}
Unequal 317 899 .01 .000 {.000, .001}

1M1

Variable Number of Cases  Mean sD SE of Mean

SEASS B M BB M B B S Sl B S B B S A S SR S S RA SR A LA O A RA SO I BE 6 SO BE b 8 S Bk 08 0k 50 0 46 00 0 0 04 08 54 00 50 648 1 46 B 64 44 85

HARDNESS _
never cast before 6 © 654833 3.010 1.229

cast 2 times {1/2) 5 61.6200 2.661 1.190

Mean Difference = 3.9633

Levene's Test for Equality of Variances: F= .017 P= 898

ttest for Equality of Means

Variances tvaiue df 2-Tail Sig SE of Diff  99% Cl for Diff
Equal 2.29 8 048 1.732 (-1.667, 9.593}
Unequal 2.32 B.94 046 1.711 (-1.598, 9.624)
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t-tests for independent samples of RECAST (the time of casting)

Variable Number of Cases Mean sD SE of Mean

HHMGHHBE U HHHHE M H N Bl H

TENSILE
" never cast before 6 113067.9298 2504816 1022.586

cast 3 times {1/3) 5 £8288.8470 4566.893 2221.262
Mean Difference = 44769.0828

Levene's Test for Eguality of Variances: F= 1,062 P= 332

t-test for Equality of Means

Variances tvalue df 2-Tail Sig  SE of Diff 89% CI for Diff
Equal 19.45 8 000 2301816 (37286.87, 52251.30)
| Unequal  18.3% 5.67 000 2445340 (35700.73, 53837.44)

Variable Number of Cases Meanl SD  SE of Mean
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ELONGATE
never cast before 6 3.2972 .788 322
cast 3 times {1/3} 5 5884 595 266
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Mean Difference = 2,7088
Levene's Test for Equality of Variances: F= 162 P= .706
t-test for Equality of Means

Variances t-value df 2.Tail Sig SE of Diff 99% CI for Diff
Equal 6.31 9 .000 A28 {(1.314, 4.104)
Unequal 649 895 .000 418 (1.351, 4.066)



Variable Number of Cases Mean SD  SE of Mean
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STRAIN
never cast before 6 .0006 .000 .000

cast 3 times (1/3) 5 0004 000 000
Mean Difference = .0002

LLevene's Test for Equality of Variances: F= .049 P= 831

t-test for Equality of Means

Variances tvalue df 2-Tail Sig SE of Diff  99% CI for Diff
Equal 1.69 9 145 000 {.000, .001)
Unequal 1,58 8.17 153 .000 {.000, .001}
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Variable Number of Cases  Mean SD  SE of Mean
HARDNESS _
never cast before 6 65.4833 3.010 1.229

cast 3 times {1/3) 5 60.4600 2485 1.1
Mean Difference = 5.0233

Levene's Test for Equality of Variances: F= 027 P= 872

t-test for Equality of Means

Variances tvalue df 2-Tail Sig SE of Diff 99% Cl for Diff
Equal 2.97 e} 0186 1.689 (-.466, 10.513}
Unegual  3.03 9.00 014 1.657 {-.362, 10.409)
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t-tests for independent samples of RECAST (the time of casting)

Variable Numbe.r of Cases Mean SD SE of Mean
TENSILE

never cast before 6 113057.9298 2504.815 1022.686
cast 1 time (2/1) 5 941978644 1196.697 536,134
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Mean Difference = 18880.0654

Levene's Test for Equality of Variances: F= 1.066 P= .329

t-test for Equality of Means

Variances t-value df 2-Tail Sig = SE of Diff 99% CI for Diff
Equal 1534 9 000 1229.388  (14863.85, 22856.28}
Unequal 1634 742 .000 1154,1456  {14820.15, 22899.99)

Variable Number of Cases  Mean SD SE of Mean
ELONGATE

never cast before 6 3.2972 788 - 322
cast 1 time (2/1) 5 .8868 817 366

UMM UHMN MU HEUHHUE UGB UM I M s

Mean Difference = 2.4104

Levene's Test for Equality of Variances: F= .031 P= 864

t-test for Equality of Means

Variances. tvalue df 2-Tail Sig SE of Diff 99% Cl for Diff
Equal 497 8 001 485 {.834, 3.987)
Unequal 495 851 .001 487 {828, 3.993)



Variable Number of Cases Mean sD SE of Mean
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STRAIN
never cast before 6 0006 000 000

cast 1 time {2/1) 5 .0002 000 000
Mean Difference = .0005

Levene's Test for Equality of Variances; F= 4,299 P= 068

t-test for Equality of Means

Variances t-value df 2-Tail Sig SE of Diff  99% Cl for Diff
Equal 4,50 ] 001 000 (,000, .001)
Unequal 4.80 7.28 .002 .£00 {.000, .001)
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Variable Number of Cases  Mean SD SE of Mean
HARDNESS .
never cast before 6 65.4833 3.010 1229
-cast 1 time {2/1) 5 62.8600 2.387 1.068
Mean Difference = 2.6233

Levene's Test for Equality of Variances: F= .172 P= 688

t-test for Equality of Means

Variances tvalue df 2-Tail Sig SE of Diff 99% Cl for Diff
Equal 1.67 8 160 1.666 (-2.791, 8.038)
Unegual  1.61 893 .142 1.628 (-2.668, 7.915)

MHUBHUHH MUY HHUHHUHGHHHBHHHBHHH T HH M MM s b sl



116

t-tests for independent samples of RECAST (the time of casting)

Variable Number of Cases Mean sD SE of Mean
TENSILE

never cast before 6 113057.9298 2604816 1022.586
cast 2 times (2/2) ) B4184.7076 4543.929 2032.107
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Mean Difference = 28873.2222

Levene's Test for Equality of Variances: F= 2,734 P= ,133

t-test for Equality of Means

Variances t-value df 2-Tail Sig  SE of Diff 899% Cl for Diff
Equal 1340 8 000 2164.716  (21869.17, 35877.28)
Unequal 12.89 5.98 .000 2274893 (20438.96, 37309.49)

Variable Number of Cases  Mean SD SE of Mean
ELONGATE _

never cast before 6 3.2972 788 322
cast 2 times (2/2) B 16880 827 280

HHBHSH RS HE BTN N B BB H I M S S S MG S b

Mean Difference = 1.6092

Levene's Test for Equality of Variances: F= ,125 P= 731

t-test for Equality of Means .

Variances- tvalue df 2-Tail Sig SE of Diff 99% Cl for Diff
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Equal 3.69 g .005 436 {.190, 3.028)
Unequal  3.77 899 .004 427 (222, 2.996)



Variable Number of Cases Mean sD SE of Mean
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STRAIN
never cast before 6 .0006 .000 .000

cast 2 times (2/2) 5 0009 001 000
Mean Difference = -.0003

Levene's Test for Equality of Variances: F= 4.324 P= 067

t-test for Equality of Means

Variances talue df 2.Tail Sig SE of Diff 99% Cl for Diff
Equal -61 9 559 .000 (-.002, .001)
Unequal - 55 428 608 001 (-.003, .002)

17

Variable Number of Cases Mean sD SE of Mean
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HARDNESS _
never cast before 6 65.4833 3.010 1.229
cast 2 times (2/2) 5 60.7000 2483 1.110
Mean Difference = 4,7833

Levene's Test for Equality of Variances; F= .093 P= 767

t-test for Equality of Means

Varisnces t-value df 2-Tail Sig SE of Diff  99% Cl for Diff
Equal 2.83 8 020 1.688 {-.705, 10.271)
Unequal 2.89 9 018 1.656 (-.601, 10.167)
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t-tests for independent samples of RECAST (the time of casting)

Variable Number of Cases Mean sD SE of Mean
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TENSILE
never cast before 6 1130657.9298 2604.815 1022.586

cast 3 times {2/3) 8 €7084,1785 9940854 4068.337
Mean Difference = 45973.7513

Levene's Test for Equality of Variances: F= 30.013 P= .000

t-test for Equality of Means

Variances t-value df 2-Tail Sig  SE of Diff 99% ClI for Diff
Equal 1088 10 .000 4185.186  {32706.86, 59240.64)
Unequal 10.98 §.63 .000 4185186 (30453.32, 61494,18)
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Variable Number of Cases  Mean SD SE of Mean
ELONGATE

never cast before 6 3.2972 - 788 322
cast 3 times (2/3) 6 1.6686 1,352 562
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Mean Difference = 1.7387
Levene's Test for Equality of Variances: F= 7.261 P= 023
t-test for Equality of Means

Variances t-value df 2-Tail Sig SE of Diff 99% CI for Diff
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Equal 272 10 022 B39 (-.286, 3.764)
Unequal 2.72 8.04 026 B39 {-405, 3.883)
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Variable Number of Cases  Mean SD  SE of Mean
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STRAIN
never cast before 6 0006 000 000

cast 3 times (2/3) 4 .£003 .000 .000
Mean Ditference = .0004

Levene's Test for Equality of Variances: F= 076 P= .790

t-test for Equality of Means

Variances tvalue df 2-Tail Sig SE of Diff 89% ClI for Diff
Equal 2,561 8 036 .000 {.000, .001)
Unequal  2.51 6.69 .042 .000 {000, .001)

Variable Number of Cases  Mean sD SE of Mean
" HARDNESS |
never cast before g 65,4833 3.010 1.229
cast 3 times (2/3) 6 64,5500 2811 1.066
Mean Difference = 8333

Levene's Test for Equality of Variances: F= 020 P= 8392

t-test for Equality of Means

Variances t-value df 2-Tail Sig SE of Diff 99% C| for Diff
Equal 57 10 579 1.627 (-4.223, 6.090}
Unequal 57 980 579 1.627 {-4.223, 6.090)
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t-tests for independent samples of RECAST (the time of casting)

Variable Number of Cases Mean sD SE .of Mean
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TENSILE
never cast before 6 113067.9298 2504816 1022.586

cast 1 time (3/1) 6 96183.0272 4633460 1891.602
Mean Difference = 16874.9027

Levene's Test for Equality of Variances: F= 714 P= 418

t-test for Equality of Means

Variances t-value df 2-Tail Sig SE of Diff 99% Cl for Diff
Equal 785 10 000 2180.312 (10058.49, 23691.32)
Unequal 7.85 | 7.68 000 2150.312 {9658.069, 24091.74)

Variable Number of Cases Masan SD  SE of Mean
ELONGATE

never cast before ) 3.2972 .788 322
cast 1 .time (3/1} ] 1.1752 506 .206
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Mean Difference = 2.1220

Levene's Test for Equality of Variances: F= ,187 P= 701

t-test for Equality of Means

Variances ;-value df  2-Tail Sig SE of Diff 89% Cl for Diff
Equal 686 10 000 382 {911, 3.333}
Unegual  5.58 8.51 .000 382 {880, 3.364)



Variable Number of Cases Mean 3D  SE of Mean
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STRAIN
never cast before B .0008 .000 000

cast 1 time (3/1) 6 .0007 001 .000
Mean Difference = -.0001

Levene's Test for Equality of Variances: F= 10.402 P= .009
t-test for Equality of Means

Variances t-value df  2.Tail Sig SE of Diff 99% CI for Diff
Equal -34 10 741 .000 {-.001, .001}
Unegqual =34 6.59 .744 000 (-.001, .001}
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Variable Number of Cases  Mean SD  SE of Mean
HARDNESS )
never cast before 6 65.4833 3.010 1.229
cast 1 time (3/1} 6 §7.3000 2.991 1,221
Mean Difference = 8.1833

Levene's Test for Equality of Variances: F= .000 P= .988

t-test for Equality of Means

Variances tvalue df 2-Tail Sig SE of Diff 99% Cl for Diff
Equal 472 10 001 1,732 {2,692, 13.675)
Unequal 472 10 .001 1.732 (2.692, 13.675}
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t-tests for independent samples of RECAST (the time of casting)

Variable Number of Cases Mean sb SE of Mean
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TENSILE
never cast before 6 113067.9298 2504.816  1022.586

cast 2 times (3/2) B 86134.8172 5191.101 2321.531
Mean Difference = 26923.1126

Levene's Test for Equality of Variances: F= 1,960 P= .195

t-test for Equality of Means

Variances tvalue df ~ 2-Tail Sig = SE of Diff  99% Cl for Diff
Equal 1131 9 .000 2381.072 (19183.27, 34662.96)
Unequal 10.67 554 000 2536.767 (17515.71, 36330.52)

Variable Number of Cases Mean SD  SE of Mean
ELONGATE

never cast before 6 3.2972 788 322
cast 2 times (3/2) 5 11802 915 409
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Mean Difference = 2.1470
Levene's Test for Equality of Variances: F= 668 P= 470
t-test for Equality of Means

Variances t-value df 2-Tail Sig SE of Diff 99% Cl for Diff
Equal 419 9 002 513 {480, 3.814)
Unequal 413 802 .003 520 (.400, 3.894)



Variable Number of Cases Mean S0 SE of Mean
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STRAIN
never cast before 6 0008 000 .000

cast 2 times (3/2) 5 0003 000 .000
Mean Difference = .0004 |

Levene's Test for Equality of Variances; F= 1,012 P= 341

t-test for Equality of Means

Variances t-value df 2-Tail Sig = SE of Diff 99% CI for Diff
Equal 2.94 9 017 .000 (.000, .001)
Unequal  3.03 886 .014 .000 (,000, .001)
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Variable Number of Cases  Mean SO SE of Mean
HARDNESS .
never cast before 5] 65.4833 3.010 1.229
cast 2 times (3/2) 5 563200  2.924 1.307
Mean Difference = 10,1633

Levene's Test for Equality of Variances: F= .008 P= .929

t-test for Equality of Means

Variances tvalue df 2-Tail Sig SE of Diff  99% Cl for Diff
Equal 665 9 000 1,800 (4.313, 16.013)
Unequal 566 874 000 1794 (4.331, 15.996)
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t-tests for independent samples of RECAST (the time of casting}

Variable Number of Cases Mean sD SE of Mean
TENSILE

never cast before 6 113057.9298 2504.815 1022.B86
cast 3 times (3/3) 6 78793.9705 7485648 3056.003

UM EHHREHUHH UGB HGEH SN U HH G MW M

Mean Difference = 34263.9593 _

l.evene's Test for Equality of Variances: F= 20.396 P= .001

t-test for Equality of Means

Variances t-vaelue df 2-_Tail Sig - SE of Diff 99% Cl for Diff
Equal 1063 10 000 3222551 (24048.58, 44479.33)
Unequal 1063 6.11 .000 3222.551  (22313.38, 46214.54)

Variable Number of Cases Mean SD SE of Mean
ELONGATE

never cast before 8 3.2972 .788 322
cast 3 times (3/3) 6 2.0887 « 1174 479
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Mean Difference = 1.2385

Levene's Test for Equality of Variances: F= 1.443 P= 257
t-test for Equality of Means

Variances. t-value df 2-Tail Sig SE of Diff 99% Cl for Diff
Equal 215 10 087 577 (-591, 3.068)
Unequal 2.15 8.74 .061 577 (-B38, 3.115)



Variable Number of Cases Mean sSD SE of Mean
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STRAIN
never cast before 6 .0006 000 000

cast 3 times (3/3) 6 0032 .004 002
Mean Difference = -,0026

Levene's Test for Equality of Variances: F= 4,523 P= 059
t-test for Equaiity of Means

Variances t-value df 2-Tail Sig SE of Diff 99% Cl for Diff
Equal -1.67 10 125 .002 {-.007, .002)
Unequal -1.67 5.04 155 .002 {-.009, .004)
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Variable Number of Cases  Mean sD SE of Mean
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HARDNESS .
never cast before B 65.4833 3.010 1.229

cast 3 times {3/3) 6 63.6500 3.626 1.480
Mean Difference = 1.8333 _

Levene's Test for Equality of Variances: F= 285 P= .605

t-test for Equality of Means

Variances t-val_ue df 2-Tail Sig SE of Diff 99% C! for Diff
Equal 95 - 10 363 1.924 (-4.265, 7.932)
Unequal 95 9.67 .364 1.824 (-4.265, 7.932)
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t-tests for independent samples of RECAST (the time of casting)

Variable Number of Cases Mean sD SE of Mean
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TENSILE
_ never cast before B 1130579298 2504815 1022.686

cast 1 time (4/1} 6 1191504150 4329.762 1767.618
Mean Difference = -6092.4852

Levene's Test for Equality of Variances; F= .747 P= 408

t-test for Equality of Means

Variances t-value df 2-Tail Sig  SE of Diff 99% Cl for Diff
Equal 298 10 014 2042,096 (-12566.9, 380.888}
Unegual -2.98 8.01 .07 2042086 (-12946.1, 761.156)

Variable Number of Cases Mean SD  SE of Mean
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ELONGATE
never cast before 6 3.2972 .788 322
cast 1-time (4/1) 6 2.7988 592 242
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Mean Difference = .4973

Levene's Test for Equality of Variances: F= .167 P= 691
t-test for Equality of Means

Variancee: t-value df 2-Tail Sig SE of Diff 99% Cl for Diff
Equal 124 10 245 402 (778, 1.772)
Unequal  1.24 8.28 247 402 (-810, 1.805)



Variable Number of Cases Mean sD SE of Mean
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STRAIN
never cast before 6 0006 000 .000

cast 1 time (4/1) 6 0004 .000 000
Mean Difference = .0002

Levene's Test for Equality of Variances: F= 607 P= 454

t-test for Equality of Means

Variances t-value df 2-Tail Sig SE of Diff 99% C! for Diff
Equal 175 10 A1 000 (.000, .001)
Unequal  1.75 8.91 .12 000 (.000, .001}

127

Variable Number of Cases  Mean SC SE of Mean
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HARDNESS _
never cast before ) 65.4833 3.010 1.229
cast 1 time {4/1} 6 61.7000  3.775 1.541
Mean Difference = 3.7833

Levene's Test for Equality of Variances: F= 126 P= .730

t-test for Equality of Means

Variances t-value df 2-Tail Sig SE of Diff 99% CI for Diff
Equal 192 10 084 1.97 (-2.465, 10.031)
Unequal  1.92 . 9.63 .085 1.87 (-2.465, 10.031)
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t-tests for independent samples of RECAST (the time of casting)

Variable Number of Cases Mean sD SE of Mean
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TENSILE

never cast before 6 113067.9298 25048156 1022.586
cast 2 times (4/2) 6 83987.1097 7768.858 3171.623
Mean Difference = 290708202

Levene's Test for Equality of Variances: F= 6.841 P= 026

t-test for Equality of Means

Variances t-value df 2-Tail Sig  SE of Diff 99% CI for Diff
Equal 872 10 000 3332.398  {18507.23, 39634.41)
Unequal 872 8.03 .000 3332.398 {16712.88, 41428,76)

Variable Number of Cases  Mean SD  SE of Mean
ELONGATE

never cast before 8 3.2972 .788 322
cast 2 times {4/2) 6 1.8642 .692 283
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Mean Difference = 1.4330
Levene's Test for Equality of Variances: F= .042 P= 842
- t-test for Equality of Means

Variances t-value df 2-Tail Sig SE of Diff 99% C| for Diff
uuuuulluuuuulluuuuouluuunuuuuuuuuuuuuuuuununulupuuuuuuuuuuuuuuuuuuu
Equal 33 10 £007 428 {076, 2.790)

Unequal 3.35 9.84 .008 428 (,078, 2.790)



Variable Number of Cases Mean SD SE of Mean
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STRAIN
never cast before 7] .0008 000 000

cast 2 times {4/2) 6 0003 000 000
Mean Difference = .0004

Levene's Test for Equality of Variances: F= 514 P= 490

t-test for Equality of Means

Variances t-value df  2-Tail Sig SE of Diff 99% Cl for Diff
Equal 296 10 014 000 (.000, .001)
Unequal 2,96 988 015 000 (.000, .001)

i29

Variable Number of Cases  Mean sD SE of Mean
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HARDNESS _
never cast before 8 65,4833 3010 . 1228

cast 2 times {4/2) 6 61.7167 3212 1.311
Mean Difference = 3.7667

Levene's Test for Equality of Variances: F= 233 P= 640

t-test for Equality of Means

Variances t-value df 2-Tail Sig SE of Diff  99% Cl for Diff
Equal 210 10 063 1.797 {-1.930, 9.484)
Unequal 2.10 996 .083 1,797 (-1.930, 9.464)
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t-tests for independent samples of RECAST (the time of casting)

Variable Number of Cases: Mean sD SE of Mean
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TENSILE
never cast before 6 113067.8298 2504.815 1022.588

cast 3 times (4/3) 6 712918742 7901210 3225.686

Mean Difference = 41766.0667

Levene's Test for Equality of Variances: F= 3.324 P= .098

t-test for Equality of Means

Variances t-value df  2-Tail Sig = SE of Diff 99% Cl for Diff

Equal 1234 10 000 3383.864 (31039.32, 52492.79)
Unequal 12.34 899 000 3383.864 (29217.26, 54314.85)

Variable Number of Cases Mean sD SE of Mean
ELONGATE

never cast before 6 3.2972 788 322
cast 3 times (4/3) 6 7818 1.184 483

“““OI““‘l“l‘““““H“.‘Ilu““llu““II““I‘““““““““‘l“““l‘“llll“llll“Il“““ll““ll‘l“lll‘““ll

iMlean Difference = 2.5163
Levene's Test for Equality of Variances: F= 435 P= 524
t-test for Equality of Means

Variances tvalue df 2-Tail Sig SE of Diff 99% CI for Diff
Equal 433 10 .001 581 {675, 4.356)
Unequal 4.33 870 .002 581 {628, 4.402)



Variabie Number of Cases Mean SD SE of Mean
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STRAIN

never cast before 6 0006 000 000
cast 3 times (4/3) 5 0012 001 .000
Mean Difference = -.00086

Levene's Test for Equality of Variances: F= 33.633 P= ,000
t-test for Equality of Means

Variances tvalue df  2:Tail Sig SE of Diff  99% CI for Diff
Equal -181 9 103 .000 {-.002, .000)
Unequal -1.67 458 162 000 {-.002, .001)
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Variable Number of Cases Mean 3D SE of Mean
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HARDNESS
never cast before 6 654833 3.010 1.228

cast 3 times (4/3} 6 64.0667 3.880 1.584

Mean Difference = 1.4167 _

Levene's Test for Equality of Variances: F= 692 P= .425

t-test for Equality of Means

Variances tvalue df 2.Tail Sig SE of Diff  99% Cl for Diff

Equal Jr 10 496 2.006 (-4.939, 7.772)
Unequal A1 942 497 2.005 {-5.100, 7.934)
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SPSS for MS WINDOWS Release 6.0
*** CELL MEANS *#**
TENSILE

by RECAST.  the time of casting

RATIO  ration of the old and new alloys' wsight

Total Population

86050.93
{67)
RECAST 1 2 3
102000.99  84520.26 71488.45

{23} (21) {23}

RATIO 1 2 3 4

83992.64 8090112 8708036 9147647

(16} {16) (17) {18}

RATIO 1 2 3 4

RECAST 1 9717215 94197.86 96183.03 119150.41

(6) (8 (6) (6)
2 B38B1.01 8418471 8613482  83987.11
(5 (8) {6) (6)

3 6828885 6708418 7879387 7129187
(5) (6) (6) G
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SPSS for MS WINDOWS Release 6.0

*** ANALYSIS OF VARIANCE ***

TENSILE

by RECAST the time of casting
RATIO ration of the old and new alloys' weight
EXPERIMENTAL sums of squares

Covariates entered FIRST

Source of Variation Sum of Squares  DF Mean Square F

Main Effects 11754368644 5 235087372880 63.782
RECAST 10714031941 2 835701597044 145.343
RATIO 983044338 3 327681445895 8.890

2-Way Interactions

RECAST RATIO 1934386374 6 322397728.957  8.747

Explained 13688755018 11 124443227434 33.763
Residual 2027176877 86 36867763.211
Total 167169318984 66 238120181.732

67 cases were processed.

0 cases (.0 pct} were missing.

Sigof F
000
.000
.000

.000
.000
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SPSS for MS WINDOWS Release 6.0

*+¢ CELL MEANS ***

ELONGATE
by RECAST the time of casting

RATIO  ration of the old and new alloys' weight

Total Population

1.32
(67}
RECAST 1 2 3
1.40 1.29 1.28
{23) (21) (23)
RATIO 1 2 3 4
54 1.39 1.48 1.82
{16) {16} (17) (18)
RATIO 1 2 3 4
RECAST 1 66 89 118 280
(6) (5) {6) (8}
2 34 1.69 1.15 1.86
() () {5) .(6)

3 59 156 206 78
(5) {6} (B) {6)




SPSS for MS WINDOWS Release 6.0

*** ANALYSIS OF VARIANCE ***

ELONGATE

by RECAST the time of casting

RATIO ration of the old and new alloys' weight

EXPERIMENTAL sums of squares

Covariates entered FIRST

Source of Variation
Main Effects
RECAST
RATIO
2-Way Interactions
RECAST RATIO
Expiained
Residual

Total

67 cases were processed.

Sum of Squares

15.066
365
14,841

17.177
32.243
38.781
71.024

0 cases (.0 pct) were missing.

DF

1"
55
66

Mean Square
3.013
183
4,947

2.863
2.831

706
1.076

F
4.273

.259
7.018

4.060
4.187

Sig of F
002
773
000

.002
000
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SPSS for MS WINDOWS Release 6.0
*** CELL MEANS ***
STRAIN
by RECAST  the time of casting

RATIO  ration of the old and new alloys' weight

Total Popdlation

.00
(64)
RECAST 1 2 3
.00 .00 00
{23y (21} (20)
RATIO 1 2 3 4
.00 .00 .00 .00
(16} (14) a7 7
RATIO 1 2 3 4

RECAST 1 .00 .00 .00 .00
(6) (6) (6} (6)

{8) (5} {8) (6}

(5} {4) (6) ()



SPSS for MS WINDOWS Release 6.0

*** ANALYSIS OF VARIANCE ***

STRAIN

by RECAST the time of casting
RATIO  ration of the old and new alloys' weight
EXPERIMENTAL sums of squares

Covariates entered FIRST

Source of Variation
Main Effects
RECAST
RATIO
2-Way Interactions
RECAST_ RATIO
Explained
Residual

Total

67 cases were processed.

3 cases (4.5 pet) were missing.

Sum of Squares
000
000
.000
.000
.000
000
.000
.000

DF

o

[ o> R #% REN X

11
52
63

Mean Square
.000
.000
000
.000
.000
000
.000
.000

F
3.208
3,968
2.437
2,256
2.255
2.688

Sig of F
013
028
075
052
.062
.008
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SPSS for MS WINDOWS Release 6.0

*** CELL MEANS ***

HARDNESS
by RECAST  the time of casting

RATIO  ration of the old and new alloys' weight

Total Population

61.16
(67)
RECAST 1 2 3
60.17 5990 63.30
{23} {21) {23)
RATIO 1 2 3 4
6036 6282 5896 6249
(18) {16) (17) (18)
RATIO 1 2 3 4
RECAST 1 59.28 6286 5730 61.70
(6) {6) (6} (6} '

2 6152 6070 5532 6172
(5) (5) (5) (6)

3 6046 ©B455 6365 6407
(5) (6) (6) (6)



SPSS for MS WINDOWS Release 6.0

*** ANALYSIS OF VARIANCE ***

HARDNESS
by " RECAST the time of casting

RATIO ration of the old and new alloys' weight

EXPERIMENTAL sums of squares

Covariates entered FIRST

Source of Variation Sum of Squares

Main Effects 326.926
RECAST 157.985
RATIO 166.143

2-Way Interactions

RECAST RATIO 133.180
Explained 460.117
Residual 556.560
Total 1016.877

67 cases were processed,

0 cases (.0 pet) were missing.

DF

55
66

Mean Square

65.385
78.992
55.381

22.198
41.829
10.119
16.404

F

6.461

7.808
5473

2.194

. 4134

Sig of F
.000
001
002

.057
000
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----------

Variable TENSILE

By Variable RECAST (the time of casting) RATIO 1

Source D.F.
Between Groups 2
Within Groups 13
Total 16

Analysis of Variance

Sum of Squares  Mean Squares F Ratio F Prob.
2275304970 11376524856  61.1660  .0000
2417925661 18599427.40
2517097626

Variable TENSILE
By Variable RECAST (the time of castingl RATIO 1

Multiple Range Tests: Schaffe test with significance leve! .05

Harmonic Mean Cell size = 5.294]

The actual range used is the listed RANGE * 1874.3599

with the following value(s) for RANGE: 3.90

Grp Grp Grp
Mean RECAST 3 2 1
68288.8470 Grp 3
838810068 Gp2  *
971721812 Gmp 1 *t ot

Homogeneous Subsets {highest and lowest means are not significantly different)

Subset 1 Group

* Mean

--------------

Subset 3  Group

Mean

Grp 3 Subset 2 Group Grp 2
68288.8470 Mean  83881.0068
Grp 1

871721812

e e R R I R R I O O T T T T U
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Variable ELONGATE
By Variable RECAST {(the time of casting) RATIO 1

Analysis of Variance

Source D.F.  Sum of Squares Mean Squares F Ratio F Prob.
Between Groups 2 3124 1562 7440 4944
Within Groups 13 2.7297 2100
Total 15 3.0421

Variable ELONGATE
By Variable RECAST (the time of casting) RATIO 1

Multiple Range Tests: Scheffe test with significance level .05

Harmonic Mean Cell size = 52941
The actual range used is the listed RANGE * .1692
with the following value(s) for RANGE: 3.80
: ianificariiy dift he. 050 1
Homogeneous Subsets (highest and lowest means are not significantly different)
Subset 1 Group Grp 2 Grp 3 Grp 1

Mean = 3364 5884 6648

e i
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Variable STRAIN
- By Variable RECAST (the time of casting) RATIO 1

Analysis of Variance

Source D.F.  Sum of Squares Mean Squaresh F Ratic F Prob.
Between Groups 2 .0C00 .0000 1.9685 1791
Within Groups 13 .0000 0000
Total 15 .0000

Variable STRAIN
By Variable RECAST (the time of casting) RATIO 1

Multiple Range Tests: Scheffe test with significance level .05
Harmonic Mean Cell size = 5.2941
The actual range used is the listed RANGE * 0001
with the following value{s} for RANGE: 3.90

: - i ¢

Homogeneous Subsets {highest and lowest means are not significantly different)

Subset 1 Group Grp 2 Grp 3 Grp 1
Mean 0003 .0004 0008

e B B L I
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Variable TENSILE
By Variable RECAST (the time of casting) RATIO 2

Analysis of Variance
Source D.F.  Sum of Squares Mean Squares  F Ratio F Prob.
Between Groups 2 2083374030 1041687015  23.2612 0001
Within Groups 13 5824193797 44801480.75
Total 15 2665793410

Variable TENSILE
By Variable RECAST (the time of casting) RATIO 2

Multiple Range Tests: Scheffe test with significance leve! .05

The ditference between two means is significant if

MEANWJI-MEAN(} >= 4732.8426 * RANGE * SQRT(1/N{I} + 1/N(J))

with the following value(s} for RANGE: 2.90

Grp Grp Grp.
Mean ~ RECAST 3 2 1
67084.1785 _ Grp 3
84184.7076 Grp 2 *
94197.8644 Grp 1 2
Homogeneous Subsets (highest and lowest means are not significantly different)
Subset 1 Group Grp 1 Grp 2
Mean 941978644 B4184.7076
Subset 2 Group Grp 3
Mean 67084.1785
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Variable ELONGATE
By Variable RECAST (the time of casting) RATIO 2

Analysis of Variance

Source D.F. Sum of Squares MeanSquares F Ratio F Prob.
Between Groups 2 1.8804 9402 9132 4285
Within Groups 13 13.3841 1.0295
Total 16 15.2646

Variable ELONGATE
By Variable RECAST (the time of castingl RATIO 2

Multiple Hahge Tests: Scheffe test with significance level .05

The difference between two means is significant if

MEAN{J}-MEAN(l) >= 7175 * RANGE * SQRT{1/N(} + 1/NW))

with the following valuels) for RANGE: 3.90

| i iff 08¢

Homogeneous Subsets (highest and lowest means are not significantly different)

Subset 1  Group Grp 1 Gp2 Grpd
Mean 887 1688 1689

I R I I T R T T T T T U
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Variable STRAIN
By Variable RECAST (the time of casting) RATIO 2

Analysis of Variance

Source DF.  Sum of Squares Mean Squares F Ratio F Prob.
Between Groups 2 0000 .0000 1.8341 2054
Within Groups " .0000 0000
Total 13 .0000

Variable STRAIN
By Variable RECAST (the time of casting] RATIO 2

Multiple Range Tests: Scheffe test with significance level .05
The difference between two means is significant if
MEAN{J-MEAN(l) >= .0006 * RANGE * SQRT{I/N(} + 1/N())
with the following valuels) for RANGE: 3.99

l e 7 -

Homogeneous Subsets (highest and lowest means are not significantly different)

Subset 1 Group Grp1 Grp2 Grp3
Mean 0001 0009  .0003

B T e el i el
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Variable TENSILE ‘
By Variable RECAST (the time of casting) RATIO 3

Analysis of Variance

Source D.F.  Sum of Squares Mean Squares F Ratio F Prob.
Between Groups 2 913606359.8  456802679.9 12.9116 .0007
Within Groups 14 4853094968 36379248.77
Total 16 1408914857

Variable TENSILE
By Variable RECAST (the time of casting) RATIO 3

Multiple Range Tests: Scheffe test with significance level .05

The difference between two means is significant if
MEAN(J-MEAN(l} >= 4208.9036 * RANGE * SQRT{1/N(I) + 1/N(J})
with the following value(s) for RANGE: 3.87

) Indi anif i . l . ianal

Grp Grp Grp
Mean RECAST 3 2 1

787939706 Grp 3

861348172 Grp 2

96183.0272 Grp 1 * *

Homogeneous Subssts (highest and iowest means are not significantly different)

Subset 1 Group Grp 1
. Mean 96183.0272

e R T T T S

Subset 2 Group Grp 2 Grp 3
Mean 86134.8172 78793.8705

e e T T T T
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Variable ELONGATE
By Varisble RECAST (the time of casting) RATIO 3

Analysis of Veriance

Source D.F.  Sum of Squares Mean Squares F Ratio F Prob.
Between Groups 2 3.1108 1.5663 1.8210 1878
Within Groups 14 115140 8224
Total 16 14.6245

Variable ELONGATE
By Variable RECAST (the time of casting) RATIO 3

Multiple Range Tests: Scheffe test with significance level .05
The difference between two means is significant if
MEAN{J-MEAN(l) >= 6413 * RANGE * SQRT{1/N() + 1/N(J))

with the following valuels) for RANGE: 3.87

i it he 050 level

Homogeneous Subsets {highest and lowest means are not significantly different) -

Subset 1 Group Grpi Grp2 Grp3
Mean =~ 1175 1150 2.059

L R T T T T
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Variable STRAIN
By Variable RECAST (the time of casting) RATIO 3

Analysis of Variance

Source D.F.  Sum of Squares Mean Squares F Ratiol F Prob,
Between Groups 2 .0000 .0000 2.7684 0970
Within Groups 14 0001 0000
Total 16 0001

Variable STRAIN
By Variable RECAST (the time of casting) RATIO 3

Multiple Range Tests: Scheffe test with significance level .06
The difference between two means is significant if
MEAN(J}-MEAN(l} >= .0016 * RANGE * SQRT{1/N{l} + 1/N)
with the following value(s) for RANGE: 3.87

: onificantly dif ¢

Homogeneous Subsets (highest and lowest means are not significantly different)

Subset 1~ Group Grp1 Grp2 Grp3
Mean 0007  .0003 .0003

I A e T T T T T
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Variable TENSILE
By Variable RECAST (the time of casting) RATIO 4

Analysis of Variance

Source D.F. Sum of Squares Mean Squares F Ratic F Prob.
Between Groups 2 7376133954 3688066977 78.1750 .0000
Within Groups 15 707655543.8 47177036.26
Total 17 8083789498

Variable TENSILE
By Variable RECAST (the time of casting) RATIO 4

Multiple Range Tests: Scheffe test with significance level .05

The difference between two means is significant if

MEAN(J)-MEAN(I) >= 4856.8012 * RANGE * SQRT(1/N(I) + 1/NW)}

with the following value(s) for RANGE: 3.84

Gp Grp Grp
Mean RECAST 3 2 1
712918742 Grp 3
83987.1097 Grp2 *
11918041560 Grp 1 * *
Homogeneous Subsets (highest and lowest means are not significantly different)
Subset 1 Group Gip 3 Subset 2 Group Grp 2
Mean 71291.8742 ' "Mean  83887.1097

mEm e m e e e RS ESEARA RNk r hw R Er e TR R EESeEaSEETETEEESSRAke o EERAe . "E . EaE .

Subset 3  Group Grp 1
Mean 1191504150

L R R T T T T T
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Variable STRAIN
By Variable RECAST (the time of casting) RATIO 4

Analysis of Variance

Source D.F.  Sum of Squares Mean Squares F Ratic F Prob,
Between Groups 2 .‘0000 0000 6.9872 .007%
Within Groups 14 0000 .0000
Total | 16 .0000

Variable STRAIN
By Varisble RECAST (the time of casting) RATIO 4

Multiple Range Tests: Scheffe test with significance level .06

The difference between two means is significant if
MEAN{J}-MEAN(l) >= .0003 * RANGE * SQRT(1/N{I) + 1/N{J))

‘with the following value(s) for RANGE: 3.87

Grp Grp Grp

Mean RECAST 2 1 3
0003 Grp 2

0004 Grp 1

0012~ Grp 3 dLa

Homogeneous Subsets {highest and lowest means are not significantly different)

Subset 1 - Group Grp 3
Mean 0012

Homogeneous Subsets (highest and lowest means are not significantly different)

Subset 2 Group Grp 2 Grp 1
Mean 0004 0003

S F o E e EE e EE RS RSt ERAE RS S S NS TS S SR F S e ke "R eSS EEEEERRA RS o ww e



Variable STRAIN
By Variable RECAST (the time of casting) RATIO 4

Anelysis of Variance

Source D.F.  Sum of Squares Mean Squares F Ratio F Prob.
Between Groups 2 0000 0000 £.9872 .0079
Within Groups 14 .0000 0000
Total 16 .0000

181

Variable STRAIN
By Variable RECAST (the time of castingl RATIO 4

Multiple Ralnge Tests; Scheffe test with significance level .08
The difference between two means is significant if
MEAN{J}-MEAN(l} >= .0003 * RANGE * SQRT(1/N(I) + 1/N(J}}
with the following value(s) for RANGE: 3.87
| Indi iqnifi it : I 0 the | ,
Grp Grp Grp ‘
Mean RECAST 2 1 3
L0003 Grp2
0004 Grp 1
0012 Grp 3 3 %

Homogeneous Subsets (highest and lowest means are not significantly different)

Subset 1 Group Grp 3
Mean 0012

bl L R R R R et T T T T TS S

Homogeneous Subsets (highest and lowest means are not significantly different)

Subset 2 Group Grp 2 Grp 1
Mean .0004 0003
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Varible TENSILE
By Variable RATIO [ratio of the old and new alloys weight) CASTING 1

Analysis of Variance

Source D.F.  Sum of Squares  Mean Squares F Ratic F Prob.
Between Groups 3 2412088769 804019689.6 66,0584 0000
Within Groups 19 2312564190 12171337.84
Total 22 2643314188

Variable TENSILE
By Variable RATIO (ratio of the old and new alloys weight) CASTING 1

Multiple Range Tests: Scheffe test with significance level .05
The difference beMeen two means is significant if
MEAN(J)-MEAN(l) >= 2466.9143 * RANGE * SQRT(1/N(I} + 1/N{J)
with the following value(s) for RANGE: 4.33
*) Indi \qnifi iff : in_t :
Grp- Grp Grp Grp '
Mean RATIO 2 3 1 4
894197.8644 Grp 2
96183.0272 - Grp 3
97172.1512 Grp i
1191604160 « Grp 4~ * 0 *
Homogeneous Subsets (highest and lowest means are not significantly different)
Subset 1. Group Grp 4
Mean 119150.4150
Subset 2 Group Grp 1 Grp 3 Grp 2
Mean 971721512 96183.0272 94197.8644
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Variable ELONGATE
RATIO (ratio of the old and new alloys weight) CASTING 1

By Variable

Source
Between Groups
Within Groups

Total

D.F.
3

19

22

Analysis of Variance

Sum of Squares Mean Squares F Ratio F Prob.

16.6200 5.5400 16.4790 .00C0
£.3875 3362
23.0078

Variable ELONGATE
By Variable RATIO (ratio of the old and new alloys weightl CASTING 1

Multiple Range Tests: Scheffe test with significance level .06

The difference between two means is significant if

MEAN(JI-MEAN() >= 4100 * RANGE * SCRT(1/N(I) + 1/N(J))

with the following value(s) for RANGE: 4.33

Mean
6648
8868
1.1752
2.7698

RATIO

Grp 1
Grp 2
Grp-3
Grp 4

Grp Grp Grp Grp

s

* * *

Homogeneous Subsets (highest and lowest means are not significantly different)

Subset-

Group

Mean

Grp 4
2.79%8

e e A R R I I R T T T T T

Subset 2 Group

Mean

Grp 3 Grp 2 Grp 1
11782  BB68 6648
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Variable STRAIN
By Variable RATIO iratio of the old and new alloys weight] CASTING 1

Analysis of Variance

Source D.F.  Sum of Squares Mean Squares  F Ratic F Prob.
Between Groups 3 0000 0000 25808 0673
Within Groups 19 ,0000 .0000
Total 22 0000

Variable STRAIN
By Variable RATIO (ratio of the old and new alloys weight) CASTING 1

Multiple Range Tests: Scheffe test with significance level .05

The ditference between two mesns is significant if

MEAN(J)-MEAN{l} >=.0002 * RANGE * SQRT{I/NII} + 1/N(J))

with the following value(s} for RANGE: 4.33

: i p -

Homogeneous Subsets (highest and lowest means are not significantly different)

Subset 1 Group Grp1 Grp2 Grp3 Grp 4
Mean .0005 .0001 .0007 Homogeneous Subsets

@ r s R EE "R ASE e EE AR e R eEeEeE e E.EE RS A s EE e e e e R . e o,
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Variable TENSILE
By Variable RATIO {ratio of the old and new alloys weightt CASTING 2

Analysis of Variance

Sourcq D.F. Sum of Squares  Mean Squares F Ratic F Prob.
Between Groups 3 17345670.76 5781890.254 1608 .9212
Within Groups 17 610818411.3 3593049477
Total 20 628164081.9

Variable TENSILE
By Variable RATIO (ratio of the old and new alloys weight) CASTING 2

Multiple Range Test_s: Scheffe test with significance level .06
The difference between two means is significant if
MEANIJ)-MEANL) >= 4238.5437 * RANGE * SQRT(1/N{) + 1/NWJ)
with the following valuse(s) for RANGE: 4.38

N i » 05

Homegeneous Subsets (highest and lowest means are not significantly different)

Subset 1 Group - Grp 1 Grp 2 Grp 3 Grp 4
Mean 83,881,007 84,184,708 86,134,817 83,987.109
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Variable ELONGATE
By Variable RATIO (ratio of the old and new alloys weight} CASTING 2

Analysis of Variance

Source D.F.  Sum of Squares Mean Squares F Ratio F Prob.
Between Groups 3 7.4145 24715 52934 0082
Within Groups 17 7.9373 AB69
Total 20 16.3518

Variable ELONGATE
By Variable RATIO {ratio of the old and new alloys weight) CASTING 2

Multiple Range Tests: Scheffe tast with signiﬁcancé level .05
Harmonic Mean Cell size = 5.2174
The actual range used is the listed RANGE * 2991
with the following value(s} for RANGE: 4.38
) ndi ianifi it io : I .
Grp Grp Grp Gip
Mean RATIO 1 3 2 4
3364 Grp 1
1.1802 Grp 3
1.6880 Grp2 |
18642 Grp 4 h

Homogeneous Subsets {highest and lowest means are not significantly different)

Subset 1 Group Grp 1 Grp 3
. Mean 3364 1.1502
Subset 2 Group Grp 3 Grp 2 Grp 4

Mean 1.1502 1.6880 1.8642

ek mm R EmEEwE®® A SR EsEEARERS S eEEEEESEEwEEASEEEREaAREEEmEEEaEEREwREa"E "
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Varigble STRAIN
By Varisble RATIO (ratio of the old and new alloys weight) CASTING 2

Analysis of Variance

Source DF.  Sum of Squares Mean Squares F Ratic F Prob,
Between Groups 3 0000 0000 1.7047 2038
Within Groups 17 0000 .0000
Total 20 0000

Variable STRAIN '
By Variable RATIO (ratio of the old and new alloys weight} CASTING 2

Multiple Range Tests: Scheffe test with significance level .06
The difference between two means is significant if
MEAN{JI-MEAN(l] >= 0004 * RANGE * SQRT{1/N{) + 1/N(J)}
with the following value(s) for RANGE: 4.38

l i i 050

Homogeneous Subsets {highest and lowest means are not significantly different)

Subset 1 Group Grp2 Gmpd Gp3 Gl
Mean ~ 0009 0003 .0003 .0003

L R R e i



Variable TENSILE
By Variable RATIO (ratic of the old and new alloys weightt CASTING 3

Analysis of Variance
Source D.F.  Sum of Squares Mean Squares F Ratio F Prob.
Between Groups 3 4880262720 162575424.0 2.6081 .0815
Within Groups 19 1185103147 £2373849,82
Total 22 1673129418

168

Variable TENSILE
By Variable RATIO fratio of the old and new alloys weight) CASTING 3

Muitiple Range Tests: Scheffe test with significance level .05
The difference between two means is significant if
MEAN({J)-MEAN(l) >= B684,5265 * RANGE * SQRT(1/N(l) + 1/NW))
with the following value(s) for RANGE: 4.33
Homogeneous Subsets (highest and lowest means are not significantly different

Subset 1 Group Grp 3 Grp 4 Grp 1 Grp 2
Mean 78,793.969 _ 71,299.874 68,288847 67,084.180
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Variable ELONGATE
By Variabie RATIO (ratio of the old and new alloys weight] CASTING 3

Analysis of Variance

Source DF.  Sum of Squares Mean Squares F Ratio F Prob.
Between Groups 3 7.8834 2,661 2.0674 1385
Within Groups 19 24.4865 1.2872
Total 22 32.4399

Variable ELONGATE
By Variable RATIO (ratio of the old and new alloys weight) CASTING 3

Multiple Range Tests: Scheffe test with significance level .05
The difference between two means is significant if
MEAN(J)-MEAN() >= 8022 * RANGE * SQRT(I/N(I) + 1/NWJ))
with the following value(s) for RANGE: 4.33
iaificarty dift 050 |

Homogeneous Subsets (highest and lowest means are not significantly different)

Subset 1 Group Grp 3 Grp 2 Grp 4 Grp 1

Mean 2069 1569 0782 0568

B e



Variable STRAIN
By Variable RATIO (ratio of the old and new alloys weight} CASTING 3

Analysis of Variance

Source D.F.  Sum of Squares Mean Squares F Ratio F Prob,
Between Groups 3 0000 0000 2.1661 1319
Within Groups 16 .0001 .0000
Total 19 0001

160

Variable STRAIN
By Variable RATIO (ratio of the old and new alloys weight) CASTING 3

Multipie Range Tests: Scheffe test with significance level .08

The difference between two means is significant if

MEAN{J)-MEAN(l} >= .0016 * RANGE * SQRT(1/N(l) + 1/NW}}

with the following valueis) for RANGE: 4.41

" i Herent at the 050

Homogeneous Subsets thighest and lowest means are not significantly different)

Subset 1 Group  Grp 3 Grp 4 Grp 1 Grp 2
Mean  .0032 0012 0003 0003




161

YreiRgduy

wnpfiuns vIfRINY BafuR 24 weu wa, 2512 %‘éqmﬂmmh\:ﬁ
Fwinasran  duFanimAnm o aiiununemaniugs  ausiusuwesnand
ainendoasratuatunt Wullnsfinw 2636 dudansfnessdivdsznnetiodnaiudin
amegainsuwndediin | (iuanssulsshng) Asiusuwnemand q¥iaasnanl
uanende Wlnsfinen 2638 uasdAnmsielundngmeinerrmansmnigin e
Yemiumnsmusshud Aigtsensafuwivende e wa. 253 Uaquiufumaniriu
frumiseranstilsrdnmedriunnsmieying  ansiununnemand uviAngisoaten
wpund |




	รายการอ้างอิง��������������������
	ภาคผนวก��������������
	ประวัติผู้เขียน����������������������

