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A MERENI ROZTEKAVOSTI

A.1 Test normality
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Obr. A.1: Test normality pro povrchovou upravu HAL a ENiG ve vzduchové atmos-

fére, 1000 ppm a 500 ppm zbytkového kysliku.
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Obr. A.2: Test normality pro povrchovou tpravu HAL a ENiG pro 200 ppm, 100 ppm

a 20 ppm zbytkového kysliku v pracovni atmosfére.
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B MECHANICKA PEVNOST PAJENEHO SPOJE

B.1 Namérené hodnoty mechanické pevnosti pa-

jeného spoje ve zkousce strihem

Tab. B.1: Namétrené hodnoty mechanické pevnosti pajeného spoje pro pouzdro 0402

a povrchovou tpravu testovaci desky ENIG.

Pouzdro 0402 - povrchova tprava ENIG
Vzduch | 1000 ppm | 500 ppm | 200 ppm | 100 ppm | 20 ppm
Sila [N] | Sila [N] Sila [N] | Sila [N] | Sila [N] | Sila [N]
22,828 18,453 17,103 14,858 19,166 16,046
16,839 20,897 18,64 8,145 17,944 15,636
20,03 17,52 17,193 14,554 20,1 16,851
16,729 12,901 17,197 10,441 15,726 13,087
20,481 17,45 16,154 12,531 16,616 15,718
21,373 17,971 19,302 14,866 15,309 14,399
22,696 18,625 21,08 14,138 14,811 15,457
21,738 15,831 18,718 16,41 17,458 15,127
23,166 14,247 20,924 15,687 15,722 19,372
19,839 15,788 17,804 17,002 15,519 19,621
20,212 16,683 18,449 18,185 15,123 14,216
17,64 17,255 16,461 20,722 18,804 13,729
17,816 18,073 18,243 18,232 18,769 15,632
19,081 16,488 17,325 17,341 16,096 13,36
17,227 15,554 18,182 19,558 17,146 14,048
15,527 19,143 23,069 19,878 15,461 14,585
17,5 17,516 19,123 1715 18,516 13,725
15,364 17,593 16,94 18,792 21,75 14,57
18,563 17,543 21,286 16,679 20,586 16,056
19,878 15,621 17,209 16,313 17,893 13,648
18,738 17,5 18,228 16,278 17,345 12,254
20,007 15,539 20,59 18,882 19,232 15,173
18,785 18,255 15,465 15,376 18,224 14,831
20,271 17,858 17,862 16,313 19,497 14,772
21,076 18,987 18,182 19,349 19,465 15,189
21,543 19,291 18,162 17,43 19,2 13,165
19,87 17,259 20,574 17,831 17,711 14,866
24,182 15,998 17,415 19,427 18,107 16,656
20,894 14,702 15,87 14,022 14,904 16,341
22,178 20,03 15,414 17,126 15,095 16,616
23,52 19,396 16,835 18,477 14,267 16,375
15,877 16,998 18,174 15,531 13,842 15,406
17,578 17,979 17,78 15,675 13,162 15,655
25,143 15,897 17,889 15,247 15,554 16,111
22,186 18,073 19,135 14,578 13,128 16,555
23,617 15,325 18,356 13,819 14,336 15,908
23,906 20,905 18,846 14,769 12,655
20,169 18,688 18,368 15,076
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Tab. B.2: Namérené hodnoty mechanické pevnosti pajeného spoje pro pouzdro 0402

a povrchovou tpravu testovaci desky HAL.

Pouzdro 0402 - povrchova tiprava HAL
Vzduch | 1000 ppm | 500 ppm | 200 ppm | 100 ppm | 20 ppm
Sila [N] | Sila [N] Sila [N] | Sila [N] | Sila [N] | Sila [N]
22,077 23,372 18,637 15,476 15,613 16,488
23,303 16,216 17,574 20,068 16,247 15,41
19,886 21,248 18,279 18,348 15,348 14,399
16,699 14,516 16,543 15,068 15,594 12,197
16,679 17,959 17,959 17,838 14,745 12,69
16,644 17,446 15,442 19,94 16,796 15,169
19,147 19,504 17,286 15,434 16,43 12,547
17,197 19,263 18,322 18,286 17,201 13,169
18,574 17,025 18,057 24,369 17,01 13,718
21,711 15,738 13,706 13,142 14,963 14,878
19,987 17,905 18,773 17,707 17,8 19,457
21,679 17,45 19,345 17,278 18,64 16,1
17,27 14,904 16,862 13,142 15,916 28,439
15,153 17,94 16,193 16,703 16,96 13,955
23,929 17,033 12,942 15,329 16,165 19,045
19,03 17,563 17,352 16,644 20,823 17,201
16,772 14,558 16,496 16,255 16,804 15,527
22,582 14,216 15,364 19,847 18,384 16,956
20,75 21,38 15,94 19,317 16,956 15,286
22,753 20,76 16,45 14,939 13,971 18,119
22,484 19,022 18,449 16,928 17,676 19,963
18,026 16,197 15,831 11,691 18,979 17,913
20,898 16,294 16,002 17,356 16,971 23,101
19,71 16,703 18,142 24,007 16,236 13,041
20,788 18,119 16,648 15,983 16,134 14,504
19,894 18,656 17,021 17,08 14,886 15,301
22,01 19,722 17,103 15,948 17,777 13,644
21,824 16,8 19,224 16,565 16,57 13,395
17,703 17,146 17,567 18,831 18,134 11,402
19,738 18,951 16,847 14,749 15,359 17,555
19,807 16,021 17,476 17,021 17,122 16,119
16,998 18,091 14,317 16,691 18,754 17,302
17,15 16,66 13,826 17,664 17,213 12,247
18,543 14,831 17,333 15,776 14,22 12,025
20,368 18,185 18,061 16,527 15,282 12,597
17,278 17,072 16,636 17,025 15,418 13,006
19,769 16,873 18,874 16,851 12,916
18,816 17,913 20,313 14,714 13,348
17,586 16,959 15,232 11,503
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Tab. B.3: Namérené hodnoty mechanické pevnosti pajeného spoje pro pouzdro 0805

a povrchovou tpravu testovaci desky ENIG.

Pouzdro 0805 - povrchova tprava ENIG
Vzduch | 1000 ppm | 500 ppm | 200 ppm | 100 ppm | 20 ppm
Sila [N] | Sila [N] Sila [N] | Sila [N] | Sila [N] | Sila [N]
59,766 62,546 67,132 48,628 42,375 62,055
72,658 59,634 61,404 47,044 69,301 44,912
46,006 55,232 53,404 37,234 46,301 39,647
40,134 50,582 47,586 37,234 53,100 45,017
63,478 52,707 50,504 65,669 43,137 42,313
63,478 45,383 47,586 54,302 47,157 35,273
52,625 62,148 50,504 42,682 37,289 44,667
48,765 48,920 47,288 37,841 58,992 48,111
52,625 45,433 53,816 34,047 50,204 29,027
59,217 51,049 43,756 36,396 31,848 30,155
43,776 47,360 45,963 61,183 47,084 61,346
77,433 46,083 48,624 43,698 42,336 66,616
67,288 43,056 55,781 42,998 40,507 48,827
62,828 36,211 59,315 39,569 37,304 41,959
52,349 43,819 48,952 47,262 55,439 47,138
43,076 41,087 45,010 36,464 43,343 45,834
52,656 47,266 41,261 53,391 41,558 38,089
49,986 50,376 41,729 47,185 35,016 39,429
36,156 39,137 66,487 42,238 56,058 42,736
39,608 43,185 44,741 33,218 54,322 36,292
73,943 63,245 39,670 51,819 52,018 54,700
70,335 61,569 50,609 54,254 37,997 49,551
60,758 44,659 55,119 39,954 53,209 37,933
45,710 44,796 68,686 36,306 52,205 33,845
58,408 40,951 53,077 35,518 60,720 37,374
46,032 33,697 38,647 36,935 45,780 41,417
62,470 58,587 45,671 54,310 43,239 55,069
48,080 48,262 40,180 59,265 38,082 40,013
49,812 46,663 48,850 40,374 62,662 35,114
45,893 47,609 48,697 43,200 57,128 34,374
72,589 65,423 33,611 46,134 53,213 62,662
59,723 51,244 41,277 48,982 46,862 63,336
44,177 45,017 47,586 37,962 46,745 53,314
56,435 41,281 54,536 31,899 45,811 36,382
52,384 47,068 41,468 37,716 58,945 41,445
69,904 51,177 47,749 32,930 44,122 38,542
52,007 49,084 41,320 49,344 34,327 46,886
47,251 50,287 42,169 37,938 40,231 45,570
48,080 52,454 44,445 38,390 36,690
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Tab. B.4: Namérené hodnoty mechanické pevnosti pajeného spoje pro pouzdro 0805

a povrchovou tpravu testovaci desky HAL.

Pouzdro 0805 - povrchova tprava HAL
Vzduch | 1000 ppm | 500 ppm | 200 ppm | 100 ppm | 20 ppm
Sila [N] | Sila [N] Sila [N] | Sila [N] | Sila [N] | Sila [N]
68,394 56,571 53,170 55,785 53,61 40,79
70,234 52,169 44,961 56,851 56,19 45,585
53,357 41,309 39,153 57,517 44,98 44,294
43,001 40,585 44,460 43,278 46,13 34,401
47,554 38,048 40,192 50,178 33,09 34,728
47,738 46,018 39,274 42,589 37,73 45,725
53,478 47,691 40,604 50,829 41,75 43,332
53,478 41,896 46,687 46,060 39,23 40,585
63,350 34,514 41,421 36,961 41,49 34,872
37,176 31,839 36,491 42,087 36,41 51,411
40,779 42,787 65,759 63,852 51,39 49,94
58,875 44,387 71,822 65,981 52,36 50,045
55,738 42,305 39,569 52,248 38,5 38,024
49,403 36,814 35,436 46,823 38,56 39,612
57,630 40,464 48,084 51,014 37,9 35,557
60,840 34,608 50,372 36,530 34,95 35,755
53,937 58,314 45,885 57,357 43,41 36,518
47,244 44,079 48,212 42,596 39,3 33,805
63,463 42,904 47,127 35,992 36,9 32,595
36,230 48,839 71,013 37,156 40,24 59,536
39,772 36,947 62,743 55,357 54,3 54,053
37,172 42,935 52,800 38,180 45,89 43,464
64,631 42,935 47,165 45,795 40,17 35,83
48,239 34,642 43,620 37,783 51,37 35,557
55,224 51,220 47,543 39,573 42,85 36,452
41,647 49,959 66,222 35,864 45,53 46,079
42,916 39,292 56,851 51,364 46,62 46,279
50,441 31,654 39,577 39,332 39,92 36,943
45,597 41,674 45,433 38,561 38,09 32,829
59,622 41,639 59,587 40,371 38,88 54,571
58,451 39,043 57,124 53,680 47,65 47,107
53,232 41,518 49,298 45,826 53,17 47,216
46,123 34,436 42,631 47,009 49,13 30,856
44,737 49,714 44,947 41,048 45,09 42,378
40,671 44,091 47,232 33,607 39,64 33,884
34,374 41,554 54,150 33,922 38,58 58,166
69,919 38,363 52,314 50,769 44,07 36,113
38,199 42,125 53,769 45,749 40,12 31,698
35,518 36,098 40,503 42,005 43,58 38,358
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Tab. B.5: Namérené hodnoty mechanické pevnosti pajeného spoje pro pouzdro 1206

a povrchovou tpravu testovaci desky ENIG.

Pouzdro 1206 - povrchova tprava ENIG
Vzduch | 1000 ppm | 500 ppm | 200 ppm | 100 ppm | 20 ppm
Sila [N] | Sila [N] Sila [N] | Sila [N] | Sila [N] | Sila [N]

150,95 162,72 161,39 142,19 1424 146,82
118,81 118,24 160,25 145,93 153,11 144,07
151,31 152,61 146,26 115,31 146,11 126,64
132,44 150,51 103,88 1117 126,75 114,61
165,96 167,95 168,78 165,95 160,42 139,07
136,98 139,18 170,51 165,09 121,16 145,65
139,52 142,01 123,21 149,08 129,91 145,18
136,48 127,3 141,68 153,55 131,86 125,1
149,18 137,3 114,53 121,94 146,09 118,52
125,7 108,85 114,34 106,37 125,37 166,27
171,22 162,27 153,04 167,29 177,41 143,51
143,49 153,06 1426 167,56 157,33 131,2
130,14 143,44 132,3 131,06 130,61 156,73
131,59 127,67 126,89 104,46 131,21 173,19
121,28 134,23 143,73 139,48 178,07 160,39
105,97 156,47 130,14 158,5 161,99 129,88
108,35 139,15 148,71 152,28 142,61 120,6
117,25 125,76 131,93 120,28 152,61 111,07
115,18 136,18 129,46 149,81 132,65 12218
121,91 124,3 81,43 129,27 105,2

Tab. B.6: Namérené hodnoty mechanické pevnosti pajeného spoje pro pouzdro 1206

a povrchovou tpravu testovaci desky HAL.

Pouzdro 1206 - povrchova dprava HAL

Vzduch | 1000 ppm | 500 ppm | 200 ppm | 100 ppm | 20 ppm
Sila [N] | Sila [N] Sila [N] | Sila [N] | Sila [N] | Sila [N]
158,64 175,83 153,92 145,98 146,28 140,7
165,99 162,31 130,56 137,83 130,5 159,19
150,4 115,89 140,05 129,04 125,79 118,72
158,14 128,02 147,21 120,72 131,46 123,27
122,12 157,27 147,34 146,48 154,4 139,6
130,5 169,11 147,53 125,91 126,94 135,27
145,93 142,61 139,48 131,08 142,06 112,68
1376 120,85 152,76 128,42 138,15 109,91
149,19 121,01 131,37 113,22 128,46 131,48
133,44 122,32 150,33 113,69 156,67 112,94
135,69 150,12 163,33 137,65 148,68 154,66
148,87 135,33 157,47 142,55 132,32 130,6
107,26 126,96 129,28 121,99 113,5 133,58
125,29 126,06 108,78 111,84 166,05 100,91
121,51 138,65 169,63 156,32 147,26 154,48
142,83 133,13 144.82 150,67 118,3 125,46
116,82 137,23 140,86 134,62 143,95 139,83
110,27 124,92 138,72 115,94 135,39 126,84
130,57 135,15 138,39 131,65 131,67 109,5
1356 94,99 131,59 109,53 110,45
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B.2 Test normality hodnot mechanické pevnosti

pajeného spoje ve zkousce strihem
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Obr. B.1: Test normality namétenych dat pevnosti ve stfihu pouzdra 0402 zapaje-

nych na testovacich deskach s povrchovou tupravou ENIG.
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Obr. B.2: Test normality namétenych dat pevnosti ve stfihu pouzdra 0402 zapaje-
nych na testovacich deskach s povrchovou tupravou HAL.
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Obr. B.3: Test normality namétenych dat pevnosti ve stfihu pouzdra 0805 zapaje-

nych na testovacich deskach s povrchovou tupravou ENIG.
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Obr. B.4: Test normality namérenych dat pevnosti ve stfihu pouzdra 0805 zapaje-

nych na testovacich deskach s povrchovou tupravou HAL.
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Obr. B.5: Test normality namétenych dat pevnosti ve stfihu pouzdra 1206 zapaje-

nych na testovacich deskach s povrchovou tupravou ENIG.
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Obr. B.6: Test normality namétenych dat pevnosti ve stfihu pouzdra 1206 zapaje-

nych na testovacich deskach s povrchovou tupravou HAL.

71



=E1]

nrojeysxe A tusled u1d Lyiznod [goid wmaled 1) 10

a0 oos Dok 0ge 0oz ook 0
DOk
(vt
002
052
WEIR] 0,

TIHOdd IOHrvyd O

72



D OBSAH PRILOZENEHO CD

Na prilozeném CD jsou v adresari Fotodokumentace ulozeny veskeré snimky po-
rizené béhem experimentii. V podslozce Roztékavost jsou snimky pofizené béhem
meéteni roztékavosti a ve slozce Vybrusy jsou fotografie porizené béhem studia in-
termetalickych vrstev. V posledni slozce Kalibrace jsou kalibra¢ni snimky mérky
pouzité pro kalibraci programu ImageJ.

Ve slozce Zdrojové kody jsou umistény veskeré zdrojové kody a pouzivané balicky

nutné pro vysazeni textu této diplomové prace v programu KETEX.
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