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Table 1. Skis tested

ARES
No. A== B xR Nominal "
Maker Type length Remarks
{cm)

1 Atomic ARC RS 207 For competition

2 Fischer Super Form 205 »

3 Fischer Super Compe GSL 205 »

4 Haga Compe GS 205 »

5 Haga Compe SL 203 »

6 Rossignol SM 203 »

7 Rossignol FP 203 »

8 Olin Mark s 195 General use, cut edges

9 Rossignol First 195 »

10 Ogasaka Us 195 » cut edges
11 Yamaha XL 195 ” cut edges
12 Mizuno Blue Impulse CX 195 ”

13 Kazama Genesis 195 ”

14 Haga Campanera 195 »

15 Haga Devil Wing CT 195 »

16 Haga Devil Wing SL 195 ”

17 Aomori Blue Morris X-1 180 For begineers

18 Ogawa DM 101 170 »

19 Ogawa President 170 »

20 Swallow GS 180 170 ”
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Fig. 1. Marks concerning length of ski.
m
] S
S f— ———=3 —— e — — - S —
Xw
Xon
X

B2 A*%-0Rfb3ELET
Pig. 2. Marks concerning width of ski.
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Fig. 3. Marks concerning height and thikness of ski.
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Fig. 4. ~ Flexural Trigidity test by center loading.
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Fig. 5. . Flexural rigidity test for the front part of ski.
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Fig. 6. Flexural rigidity test for the rear part of ski.
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Pig. 7. Method of measuring difference of flexural rigidities
between the front and rear parts of ski.
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Fig. 8. Flexural rigidity test for shoulder part of ski.
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Fig. 9. Deviation of neutral axis from the center of ski thickness.
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Fig. 10. Torsin test for the rear part of ski.
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Fig. 11. Torsion test for the front part of ski.
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Fig. 14. Sample of chart for recording vibration.
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Pig. 15. Apparatus for measuring moment of inertia.
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Pig. 18. A typical load-deflection curve and method of
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Table 2. Dimensions of skis (measured by

A * ~ % & 2 e - A B
N <

A% RS wem AT L omm oc-r  EE W Es DX
(cm) In ip ls lc Ir Xu br Su ha
Atomic ARC 1 2075 2052 174 1827 51 63 79.0 5.6 0.0
207 2 2075 2052 174 1819 59 60 79.0 53 0.0
Fischer SF 1 2058 2036 188 1834 24 43 76.1 6.0 05
205 2 2058 2035 192 1818 25 49 76.2 6.4 0.0
Fischer SC 1 2057 2036 198 1806 32 52 729 6.0 0.0
205 2 2057 2036 196 1792 48 51 718 59 0.0
Haga Compe GS 1 2050 2032 190 1801 41 50 77.0 6.4 0.0
205 2 2050 2033 188 1806 39 57 710 6.4 0.0
Haga Compe SL 1 2031 2015 188 1785 41 55 746 63 0.0
203 2 2031 2016 184 1791 41 59 74.7 6.2 0.0
Rossignol SM 1 2028 1997 189 1779 29 44 773 6.1 0.5
203 2 2027 1997 194 1772 31 53 773 6.2 0.0
Rossignol FP 1 2030 2000 165 1803 32 69 75.3 72 0.5
2&3 2 2029 2000 167 1801 32 52 75.2 7.0 0.0
Olin Mark Ms 1 1978 1946 176 1688 82 60 75.6 7.2 1.0
195 2 1978 1946 176 1686 84 56 75.4 7.0 15
Rossignol First 1 1942 1913 182 1698 33 45 764 6.2 0.0
135 2 1943 1913 186 1693 34 4 76.4 6.2 0.0
Ogasaka U 3 1 1951 1923 164 1697 62 60 770 59 0.0
195 2 1950 1922 161 1704 57 58 76.9 6.0 0.0
Yamaha XL 1 1956 1930 186 1695 49 60 74.6 6.7 0.0
195 2 1957 1932 185 1703 44 58 747 6.4 0.0
Mizuno CX 1 1947 1919 170 1708 41 80 74.7 75 0.5
195 2 1947 1919 169 1707 43 80 74.6 75 0.5
Kazama Genesis 1 1931 1912 154 1710 48 53 75.8 7.7 0.0
195 2 1931 1913 160 1705 48 52 76.0 78 0.0
Haga Campanela 1 1950 1921 1656 1714 42 58 763 64 0.5
195 2 1951 1923 164 1721 38 63 76.0 6.4 05
Haga CT 1 1950 1922 170 1709 43 54 76.6 7.0 0.0
195 2 1950 1922 178 1696 48 63 76.5 6.9 0.0
Haga SL 1 1950 1922 155 1212 51 58 75.5 70 0.0
195 2 1950 1923 159 1713 51 55 75.6 6.8 0.0
Aomori X1 1 1798 1773 168 1557 48 57 733 68 - 00
180 2 1798 1772 182 1541 49 57 733 70 0.0
Ogawa DM 101 1 1700 1676 174 1448 54 70 713 8.8 0.0
170 2 1700 1676 248 1369 59 60 712 8.7 0.0
Ogawa President 1 1701 1678 128 1503 47 68 71.6 8.7 0.5
170 2 1701 1679 133 1497 49 75 71.6 8.7 0.5
Swallow GS 1 1702 1677 161 1476 40 58 732 6.6 0.0
- 170 2 1703 1677 157 1477 43 63 73.3 6.4 0.0

Marks are illustrated in figs. 1 to 3.
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B4r £: 108 cm/em, flit mm)
ISO/DIS, unit #: 103 cm/cm, the others: mm)
y A
7= A b varF—8 il e . g =

*¥ o i:ﬂr‘/gg T i;/gi; s ;jlf e T
Eg B FEx v Em ﬁ gg v 3 v A ' Bx jﬁ&
Xu by Su hu Xy bv Sy hy Xp hy W hs hr m t |4
883 664 17.7 6.5 1907 850 51 15 1010 70 78 78 66 1844 4230 3.00
893 664 178 7.0 1910 850 51 15 1010 75 — 77 6.5 1850 4216 3.00
829 664 192 6.0 1876 853 56 15 1030 65 7.1 85 30 1833 3873 458
834 663 190 60 1874 83 55 16 1070 60 — 86 30 1825 389 455
865 68,1 189 45 1876 87.0 50 15 1020 45 69 81 90 1824 3769 453
877 681 190 45 1874 868 53 25 1000 50 — 81 40 1823 3771 453
854 675 193 65 1880 870 51 15 1050 70 69 69 55 1830 3784 5.03
845 675 193 6.5 1881 873 54 15 9% 65 — 67 50 1824 3797 513
816 653 191 75 1868 845 52 20 1030 80 73 68 60 1813 4013 495
829 653 190 6.0 1867 844 54 20 1080 60 — 66 5.0 1808 4.024 495
764 684 182 115 1860 889 58 25 860 120 6.6 93 30 1806 3668 583
756 68.4 18.3 100 1850 888 56 25 830 10. —_ 93 30 1797 3687 573
705 663 192 90 1856 864 68 10 950 90 68 87 30 1787 3819 555
728 664 195 8.0 1853 862 68 10 980 90 — 88 3.0 1801 3790 548
698 670 194 105 1795 -87.5 6.7 10 90 110 7.1 90 170 1735 4078 598
690 670 19.7 100 1799 877 68 15 860 105 — 90 175 1743 4059 615
755 668 180 65 1767 8.0 57 20 80 70 71 89 35 1722 4109 4.80
790 668 180 9.0 1764 861 57 20 80 90 — 20 45 1720 4113 485
815 67.6-19.9 '7.5 1787 846 61 10 920 80 -63 85 55 1727 3662 377
790 676 197 75 1778 846 6.1 O, 1010 8.0 —_ 85 50 1720 3.677 3.87
729 655 193 50 1783 844 62 20 920 50 .68 82 6.0 1723 3947 488
747 654 196 55 1787 845 60 20 8% 60 — 81 6.0 1729 3933 490
736 663 130 50 1792 857 56 25 910 50 66 82 60 1712 3855 548
728 663 128 45 1789 858 55 25 950 50 — 81 60 1709 3.862 5.63
750 67.0 190 85 1773 843 7.7 05 930 9.0 59 67 55 1720 3430 4.25
773 670 192 80 1773 843 78 05 910 85 — 68 55 1721 3428 415
800 674 178 75 1775 863 58 05 910 75 6.9 88 6.0 1717 3990 503
784 671 178 80 1781 854 58 05 900 80 — 86 60 1719 3787 4.70
813 67.5 175 110 1782 867 53 10 930 110 65 86 65 1728 3,776 5.08
783 67.3 176 10. 1779 866 56 10 900 10. — 88 65 1716 3802 507
741 662 180 140 1787 855 57 10 870 145 66 85 55 1729 3817 5.03
720 66,0 180 115 1779 855 62 05 880 120 — 85 60 1724 3828 498
767 650 206 6.5 1624 813 67 05 870 65 6.1 77 7.5 1567 3.893 4.03
745 649.206 70 1620 812 68 05 840 70 — 79 6.5 1563 3903 395
711 684 168 50 1539 832 61 10 860 50 69 72 35 1469 4680 593
691 685 16.7 4.0 1530 830 63 10 850 45 — 76 4,0 1470 4677 593
714 638 173 110 1550 836 58 15 850 110 71 73 40 1482 4791 6.00
721 635 168 125 1545 833 58 05 810 130 — 69 40 1470 4830 5.88
692 664 184 7.0 1539 8.2 59 05 810 70 51 78 30 1481 3410 348
703 664 184 6.0 1542 803 60 10 780 60 — 77 35 1479 3414 350
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ig. 19.

Shapes and dimen :o.
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Fig. 19. (Contineued)

HMEDA A VARSI E-2LCRTERDT, 73y 2 3PRBMAECARYER, &
FEEL X RRHHUTRAERYR LI, 74 v ¥+ —IX SF, SC & @miciio &2
hTHBERIRELBR-THL X5 REEE, ~7GS 3 0BTHD, »v=a—1ik SM,
FP L b7 — A AHE TRl D HHAKRTH B, @iNFARo—BEETlcbis, ~# SL
LR TCHB, ZOHMEOEIE K-22 CnTHITAMOCS & LBEFRD D, FRBOMIT
BIEEE 7 4 v Y+ —BLXOT~F GS BN TRLKAEL, 20WTC7 iy 2, ~#SLT,
By =g - ARTHERE LD, ARCH > TOZOEDCETORARICI AF — L X5RKE
Nahbhd,

HZREMBRBTEREMFTOY v 7REI N-28CRTEBITC, 73y 7i32Bch
troC E=300t/cm? &\ 5 KEARETIRIF—EMETH 5, 74 » ¥+~ XAEHEE L CHHR

¢ 300 t/cm? JEVMETH B 2%, R 260 t/em? BEDETH D, ~#0 2 MBI L LR
B D ERETITH B, SEHIC 260~270 t/em? DRIF—F LR R -Tn3, ry=
a — /v SM (2 F¥RER 250, FRREBC 200 t/em? BETH D, A FP Xz h X h SHLRMERDT,
SR 150~170 t/cm? BEDETH 5, THEIMNBR 2 2 A4 AVT Wi, ¥ v 7REHN
BLWHR IV E I B2 00D, PArEOME E Fik, FoECH X Hh REREL
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Table 3. Mechanical
- #h 7 5 3
A F —~ A -
. B Lo WY2 ®YZ o, WY RIB veas
o B B & ES 3 . AxER ~xEH —
Cx o3 Cs Cu B Cs Cr S

(em) (N/ecm) *© (mm) (N/cm) {N/em) {Nm/cm)
Atomic ARC 1 450 65 207 201 0.973 293 403 112
207 2 445 66 199 203 1,021 203 394 119
Fischer SF 1 491 60 205 21 1.079 298 445 110
205 2 490 60 206 228 1.109 282 455 103
Fischer SC 1 46,7 63 206 222 1.075 274 411 99
205 2 465 63 199 213 1.069 262 394 96
Haga Compe GS 1 470 63 209 207 0.989 278 380 97
205 2 480 61 200 211 1.054 274 402 107
Haga Compe SL 1. 501 59 217 224 1.034 327 411 109
203 ] 2 495 59 212 220 1,037 334 413 117
Rossignol SM 1 433 68 189 192 1,015 327 388 138
203 2 4379 67 191 191 1.005 326 396 131
Rossignol FP 1 436 67 188 193 1.023 349 438 119
203 2 436 67 190 196 1.033 339 439 109
Olin Mark Mls - 1 439 67 190 183 0.963 386 368 59
197 2 441 67 196 18.6 0,947 370 363 59
Rossignol First 1 469 63 20.1 207 1.032 348 441 114
155 2 439 60 204 213 1,043 357 484 115
QOgasaka U3 1 436 67 193 193 1.000 269 38.2 71
195 2 430 68 190 188 0.987 268 38.6 66
Yamaha XL 1 392 74 168 185 1.104 251 36.2 87
195 2 405 73 172 188 1.096 251 36.8 89
Mizuno CX 1 391 75 165 177 1.068 301 404 96
195 2 391 75 16.7 178 1.068 294 403 102
Kazama Genesis 1 440 66 178 217 1.221 309 484 163
195 2 443 66 184 213 1.156 304 484 163
Haga Campanela 1 418 70 180 188 1.048 273 395 94
195 2 420 70 182 188 1.035 285 403 101
' Haga CT 1 451 65 201 187 0927 336 411 83
. 195 2 458 64 203 199 0,980 334 421 84
Haga SL 1 459 64 200 209 1.043 360 484 103
195 2 468 62 202 208 1.028 371 495 109
Aomori X-1 1 399 74 163 173 1.062 326 427 109
180 2 398 74 166 172 1.035 316 444 114
Ogawa DM 101 1 427 69 186 188 1010 343 440 89
170 2 425 69 185 190 1.029 333 439 89
Ogawa President 1 438 67 188 188 1.000 375 474 93
170 2 430 68 189 179 0.948 389 479 92
Swallow GS 1 426 69 184 179 0.970 375 468 86
170 2 430 68 188 181 0.963 381 451 920

Marks are represented in summary.
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properties of skis
. KX =® IO
#osn YV IoRE BEEEARR T 0 % & Whe— vt
B2 #%1/2 & ;ig; W12 %12 ¥ R M REE X RA M ‘l}ﬁy—'&:
Crs Crr g Es Gs Gp TV2 T f m Tr I
(Nm/deg) (t/em?) (t/cem?) (sec) (10-2sec) (Hertz) (kg) (sec) (kgm?)
2,35 225 365 273 68.7 69.9 14 78 12.8 » 212 229  0.690
241 2.26 360 325 74.6 70.0 14 7.9 127 - 212 228 0.684
3.05 3.07 293 212 68.9 67.8 16 78 12.8 204 230 0.670
294 3.25 304 227 734 67.5 15 79 127 2.03 232 0.678
2,77 3.00 302 277 79.5 66.9 15 79 127 2.01 227 0.643
274 294 295 224 70.8 66.1 17 80 125 © 201 230
2.67 2.65 273 214 64.7 51.6 18 79 12.7 . 200 235 0.685
2,78 2.82 279 224 65.4 55.6 17 -+ 78 12.8 1,96 236 0.660
2.79 2,87 290 222 65.0 58.6 15 75 13.3 192 2277 0.614
2,84 273 296 232 66.3 585 1.6 786 13.2 194 224 0.604
2.87 271 261 245 63.3 57.8 15 7.9 12.7 2,08 232 0.695
2.87 274 262 260 66.5 579 17 7.8 128 2.08 225 0.653
2.33 222 214 135 374 36.4 14 79 12,7 2,00 224 0.623
2,03 2.30 215 121 36.6 379 1.6 8.0 125 199 221 0.603
141 1.16 190 70 @ 222 17.3 0.8 84 119 2.06 219 0.613
141 1.16 191 66 21.6 18.2 0.9 8.3 12,0 202 218 0.596
272 2.85 264 222 624 58.9 17 79 127 194 21.3 0.547
2.85 3.10 277 237 67.7 62.6 14 78 128 1.96 213 0.552
1.15 1.20 195 - 120 216 238 09 ‘ 77 13.0 1.89 214 0.537
112 118 195 109 20.9 23.7 10 76 13.2 1.90 20.8 0.510
133 147 175 138 243 26.1 1.0 9.0 111 201 213 0,566
1.34 148 185 148 25.7 280 12 89 11.2 2.05 210 0.561
1.04 112 209 154 216 18.1 12 8.2 122 1.77 21.3 0.498
1.09 1.15 210 167 229 188 13 8.2 122 177 213 0.498
137 1.70 194 139 18.7 241 16 83 120 2,02 224 0.629
1.38 1.70 190 131 181 234 16, . 83 12.0 2.02 218 0.596
191 2.16 243 161 416 446 15 84 11.9 191 21.1 0.528
1.96 2.20 245 168 422 44.6 17 84 119 191 217 0.558
2,36 244 272 166 57.6 471 17 8.1 123 191 290 0.574
248 194 275 177 62.1 36.4 1.7 8.2 122 1.87 223 0.577
114 1.25 244 161 229 217 15 77 13.0 1.93 20.6 0.508
121 1.26 252 174 25.0 226 15 77 13.0 191 210 0.523
1.02 1.06 121 109 12.8 141 13 7.7 130 147 185 0.312
1.01 0.98 120 114 128 13.8 15 77 13.0 145 188 0.318
0.79 0.88 158 110 134 10.2 15 7.9 13.0 1.35 187 0.299
0.80 0.92 158 103 13.3 113 13 77 130 1.34 180 0.269
1,18 1.22 157 97 18.2 14.6 12 7.2 139 129 190 0.289
116 1.22 161 100 18.7 147 1.1 72 139 131 187 0.284
1.02 1.08 143 154 18.8 16.3 1.2 72 139 143 184 0300
1.04 1.05 145 146 183 17.0 11 71 141 142 19.3 0.328




~—5
)
~ 0
5
-5
e
4 5
4 s
2o
g o
8 s
'5,. 5
-5
® ,
R
Q
3—5
H oo
L
-5
0
5

Atomic ARC
1\ I AN 1 11 IA_CL
1 L] L] i ¥ 1y R4 T U T L ) T 1 L3
Fischer SF
kA
Fischer SC

IS N v

Rossignol SM

| Rossignol FP
Haga GS ] N~
Haga SL
15 5 56 75 95 116 1856 156 175

5 — s B O JE B Distance from tail  (am)
B2 ffy@moBBR

Deviation of neutral axis from the
center of ski thickness.

Fig. 20.

~ Atomic ARC €
-~ 10 1
F T/ i — <
- 5| !
b= {
(S ZNNN ST S SN S S R S !F': | S N N RS S, T DA
* Fischer SF f
N =
13 ]
e
IR WA DURT JRNON I TN JUURS SN SN OO U T SN N (R N
10}—Fischer SC E -
[ /
B :
=
0 1 ] ] 1 L 1 L ) 1. 1 1 H 1 ! 1 1 1
ﬂg 10]._Rossignol SM ﬁl
8 | T~ H Y
> ) |
éoll|lllll'Llll|ll|!
Rossignol FP ¢ :
10 ¥
ollJIl!Il'l@llllllll
10 Haga GS i /__
ﬁ ) \ ‘! /
]
0 UV R AT TS (VU INUNE SOV NN AR DUNIN N NN N WU SN N I
Haga SL Q
10 I
"‘\ .
8 i
0 1 ! 1 L1t I 1 i 1 L 1 1 1 1 ! 1
0 15 35 [1] 75 95 115 185 165 175
F =B OE M Distance from tail (cm)
El—21 #EoD RS RS (PREhiE 10 kg k)

Fig. 21. Variations of curvatures with respet to distance from
tail when 10 kg load was applied at mid-span.
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Fig. 22. Variations of flexural rigidities.
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Fig. 23. Variations of apparent moduli of elasticity.
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BV ONRFELVWEVZL L,

4.2.2 WMo R

HICROFERLE LTRTORE - B12FORY “2BHEVDRBL0OT, 1ERS
ORBETS b7 Nm) TEBIhTWA, FENIPREDRTEOHITRBOA vy 4458
LT, $hEhoRMTOR K (rad/kg cm-cm) TEbLEOT, Thi4EOHEL LS
HCRELTHBTSEDED L5k S, ‘

MERDBMENRB KX TH ot I X7 2 24200 cm 1287 5.2 (Nm/deg-LL T B AL 4 RE),
HEA5 T, CHIZGEDRA* — LIV TRRTHor =2 —1-7 7 — & } DHED 310
IOV RTHB, MEOMD 2 2L AF —1233~48BET, WTFhiSEORAEMLD
K&V, ¥IHEO FRP 2%~ L7~26 BET, SEOBBMAT - X W ETRY AR
wﬁbotaﬁ@,ﬁbmﬁﬁﬁwfzotm7xy»Emu%uﬁuqusf,%@os
X7 CX, ~% SL fihBER A% — L 3IZERBOETH B, ZDX 5, R Ak dhiFmis:
AR I0FERT, i hEL{lhols, Wi b, ¥, SEORF R IAIERE T,
FBER>—RBAE>TRER LV HIBENBRECALRS, .

ZORHAIERARAORDIRNT OB AMEREFAEIZ v = 2 — 2 FP 2REEAA
*-D6BEBXThIKT, 52~79t/em®* TH %, »¥=a— FPxiiFRIERRTRDL
PTBONBENIFRTH Y, ROTOor v 7HRELNTHotd, ZORAMBMERELER
RAA¥—OHTH—ZOMEINEL, 36~38t/cm® THBD, —BARAF—OLEhTIEr =21
=7y —AFDOERKEL, 59~68t/cm? ThHB, ~» CT 18l - BEBIFOENKEL,
MRERA ¥ —OEIIVTHINEL, 10~19t/cm? TH B, REOHEHERTIIA F LA F
—H345~125 t/em? L\ S D TIAWHEIBIICD b, FRP A% —i212~24t/cm?® Th Tz, Eh
ERAF —1210~15t/cm® C, SEDOIRERAF —OBEVH Y TS, ZORAMMER
BiIERAH ORI EC L - CEEBLDT, 222 (TAI =Y 884, E=720t/cm?, G=
270 t/em) ZER Licd DD G RNk Z -,

PlERcfilf s LR RIERBRE RN D BT T 202 ER Cu LR 22
BOH - HEROPHME (Crs+Cra)/2 DBAFRERD B & M-24 TR T XI5,

CORRENT, BEAAS TR, ROREE k&, REALEOTRE
PPIKHEIR TV BT Libhs, ¥—BAXF - CRBRECEVL O, Tk
AW 0ET, TolEIAVCERCYHLTW3,

42.3. BMEEEIUREE—-2D B

EBRED D, LR TIIA — ) vE IV T »RETRIVETH L, fLod 0
CiXHE HEXRT, RS ICEHECS V- TIB AT RERRDLRIL,

Blez— 2 v I BBRCEWTAF -2 RFACEGRED XL 20BH (T) X BEA
BLO-BAAF BV TREALENRRVY, TRERACES VT 10~20% BENTH S,
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Pig. 24. Relation between bending and torsion constants.
COHRBIIEGRRECERTSEELbhEY, COBREXHVITH LM TR, B
Be—2 VIEBWTRBELACHEBERS> —BASTRER LV OIBEARALRS,

AL OBRERE L CEIBENEL TCWAEWOT, £hbOE{Lizbrbiny,

424 X #&

K30 ILLIFBOMERL LTERSIh TV 3%, REOHAER VT 200~205
cm DA% — T3 (B ke)/(B X m) 12096~1.20 TH - ki, £EID 203~205cm D O Tik
095~1.02C, BLWAHIRBERLTHEH, EWboRinlih, FHEIETELZ-T, &
ERIImEo&1kgtE2TIV, ZhIXEED 195 cm O—BARAF -2V HART
b5, IBRERTTHIEL, Imo&0.76~084kg TH 3,
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4.2.6 ghiJ @ &

MTBRBBROBRY RALFRT, T ORCBITHBERABBOERIE R-25 1Rt
LBV TH D, .

CHIRR-I6 RRLIEX IR, Ax—& LT—RER D MTFEREOR H LT LB TR
BEfT-obDTHB, RRAETHRNICX S, #BiFAEOREA—EEZBRLT, A1
v 250 mm OHFREFHERC X VRBET RO T, ZBREROLZEOHELLVREA
bADOEFETHEA * - OlITHERRC BT 2 ELFIETE 5,

7, HOIRME Pr IBEEAAF -~ TEBHBIP e v =a -7 > ~2A PR K EL,
360kg LETH B, ZhicoONR—REDOAFYH, ~H-hv-2%5, CTRIOSL T
BB, EXRBEVONRA ) vEIFTTHEN, ThbiZE IR 2ROLAEMNEL, &Y
DEGIRMEL LR Licid, 20 L5 hEfEL ivoc, BUHE Fb (R-18 B18) 1241k ER

¥4 Ax-oMFREBRRER
Table 4. Results of bending fracture test for skis

X B T LAR & ¥ K B B X~

A F o~ & R X REBA @ B W B W B tbi ® OB R
Name of Skis I WE¥E Pr Fp Fp  fmax Type of Failure*
{cm) (mm) (kg) (kg) (kg) (mm)
Atomic ARC 207 1623 380 500 710 33.0 S+C2
Fischer SF 205 1618 375 485 585 245 T1
Fischer SC 205 1606 390 485 590 25.8 T1

Haga Compe GS 205 1618 360 465 490 190 C2
Haga Compe SL 203 1605 390 510 570 210 C2

Rossignol SM 203 1602 400 520 730 34.8 S+C2

Rossignol FP 203 1622 365 — 540 18.3 C1 | 3

Olin Mark M s 197 1580 185 560 770 32,5 S BV 2 R IEFER
Rossignol First 195 1533 385 505 750 38.0 S+C2

Ogasaka U3 195 1521 315 570 740 338 C14+T1

Yamaha XL 195 1485 255 500 790 353 S+C2

Mizuno CX 195 1487 250 430 20.8 C1

545
Kazama Genesis 195 1484 185 500 830 33.0 Cl14+T1 B\ 2 kMR
Haga Campanela 195 1478 290 485 500 16.3 Cc2
650

Haga CT 195 1517 320 510 25.0 C1

Haga SL 195 1539 290 530 880 38.0 Cl+T1
Aomori X-1 = 180 1336 250 455 605 25.0 T2 B %
Ogawa DM 101 170 1208 220 365 565 27.8 T1~T2
Ogawa President 170 1241 215 325 475 20.8 C1

Swallow GS 170 1253 210 425 645 26.0 C1

(Remarks) /x: nominal length of ski, next: distance between loaded point and tail, Pp: load
at proportional limit, Fn: shown in fig. 18, Fp: load at the time fracture occurred,
Smax: maximum deflection
* shown in fig. 19. -
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P

‘1 W 8 B

Partial buckling in compres-
sion side

Exlbs W T-Ho

RNk 5 N iR

Buckling in campression side
with delamination

C2

Ll
0 Yyt il

PER2ST: kJLEIE 83 ]
(Z4vv+—H)

Tension failure in core mate-
rial

7 x4 2% BL T BEN
i Ogé\plete fracture in tension
side

27— MO R E

1B Shear failure in core material

COBMBENS 77— #f
B OB (2> =2~ H)

Shear failure in core material
with C,type failure

B—25 oy mHEER
Fig. 25. Types of failure in bending test.

AR —TRBEONEIVIORD B, BEAE—BACESHE I REREBXADRIEV, &
BNE Fp i3~ % SL 2B KT, 880kg, O\TH %~ 830kg, v~ -~790kg 1 — B
BIdkEWbORDote, B, BEARSEILCHBLRLD VW) HEMAE LTRD
RTWHDOT, MTFEEEI PR EALHABC LW EWERbhs, BDRAF Y- Frv5
VD 4T5kg THBHH, A VvHRPOKECD & SEHMTHEILRD B & 1,937 kgfem? &
b, EREAMDOIEENETHS, B KMERZR LI~ H SL Tl 4,850 kg/cm? & \»
5 IRk RICMET, WAED FRP, £ 41, AF—L=y 2 1 AbDOR) HERT ORE
CAESHEBLTWS, ARBOEE, 7y b=y PEAVWTWBORA -V v, A F¥ I
LT =D 3EETH LY, ThDX TN THEEAFMENKE L, 740~T90kg TH -7, Th
CEhBEVEIOT AR EAMCERL TN Lhibh b,
BHETORHOLRE foux DRERIONINDHE VL B, TORIARERDORR
V=g =nAeZ7y—RL, ~HFSLO2ET3Bmm, ZhHRDOEONY =, rRY=3—2
SM, # %% %, 7Tt3iv 7, PFETBITA—V VT 32~35mm Thole, TOEDNIH,
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oD r Y =a—nAFP, ~¥ea2v-2GS, @h V%5 TI6~19mm TH-7z,
BB THORENR IS EDR TS, B-BrRT ClEB IV C2E I ER
OREM L2 7HEOBBNBEH OBERIETE /b 5725 DT, BEEOBRIIDE D
Rcisbinw, BEMEIX475~570kg T, p~FOBERCD v, SHBH 2 21, 2 THREO
borsy, T1HIREEOFIBRVAIHERLTWEH0T, #iFfe—4 v X DEHX
DR 2 THARETAMETHS, COMOBEMY Licd DORSIILBEHAT, F~F2
KEVHRA-TWS, T2HIBEEOMKIEL 2 7HOEEL LFIRVBINEI LD
PHEALLLORCATARENET, =y OXHTHEARBCLAOHBOAZELTEL
LT D, 7+ —L2TOA V2P Y a vHAROLDORADKRD, HEHET00kg LIk
DHBEDKTH oA F— it Thd C1+T1I R S+C2ROBAHOPEHE L,
NBC 220, 27T FAF y Z7AVIEAF—12WThd S+C2 BT, 2 70 AMBEE
RXotc, ABRKELBEREETELIOND Y, BHEOHRIBEDIDOTHS. Ch
extl, Al s, 2 7TRAREZER LA VO 2BRTEEROH LS RE A 2 1
DEBICXHHEET, C2HTHo, RAROMRATHE 74 » v+ — 28X T1BOKY

®5 £ £ 5 A b
Table 5. Results of

A%~ AHEE (cm) & =8 =8 S &
(] -t i N -l
) ]
Name of skis - E g .
Nominal size (¢cm) A = o ) =
&2 j= =
5 < ~ =)
5 O A <
H H g o = Q £
20 g <u ‘g o
Item § E g»_l Sw ?ocn
= M < O
1 B LTV 331 345 2.92 3.09 3.55
B g & { 2. EGEELOBORITESN T 292 318 325 379 336
3. AVt Rk bhoFECERCERNLSNT 300 3.09 292 354 3.36
BofF B 4 BUEYEDLEENT 338 335 3.27 3.25 3.82
=y OB b =y PRI AT 331 314 3.67 3.90 8.82
254 FiE 6 HEBYRLLTVLT 342 309 3.08 3.15 3.73
7. E¥*arvFanThHn? 292 291 3.17 3.60 3.27
% & B { 8. KERIID 1T 292 291 3.00 3.42 3.27
9. 74 AR~V TCRETHN"T 2.67
K # # 10, BEvoEXizLs» T 3.08 291 3.17 3.67 3.27
11. ERcHFv2Ton? 400 3.00 4.00 2,50 3.00

(Remarks) 1-3: Performance for turning (1. Was it easy to turn? 2. Could you keep com-
pletely an arc? 3. Could you turn exactly to the decided direction?) 4: The
other performance (Could you freely handle?) 5: Effect of edges (Did the edges
have an effect to turn or stop?) 6: Sliding performance (Could you easily slide
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HHWEE Lic, 20X 5 BRI L EEFOBEN X {KbhTW3,
4.3 REFXP

20B8DHAAF-DH, FREADIEEXR 1T HEOWTREYREL, A+—4%
ZR2WVIIRLT 26 B0EBALI EOEMY I OAF—v—R 1B > X {10 Bk
DRETFAPELTLIDV, RSLTRTIOSNBEETCHBASHORERL ETCORET A L
LThbot, TOFRMOBAENKEL, FLAF—KEALTRELTLAF 405 E
WHZELBHHT, THhDODOFMCHTHHMIFEECLTALY., FAF— Y- X HHM
DAF— T LDOFHESY R-5 BT,

CHhOOEELXBREBE LTV 52 L1, FEIORERSRLEL, SWT—8A, B
BEELRY, BEROLITIBAAF —~FERELRBNE NI L THB, AziEe
v = 2= FP 3AZBRE»D V2T, TOHBERARERDHIBMOBENS KR
T, ¥RR1J0v v 7REMAME L b/NT, 2 olIFEEAR TIIE DKL, BRELE»-
e, AF— Y —OFMIIFERCE . TOXIRAF-ONFEHPEE A F— v —ORML
DEIOBIFRIZEL 25 v,

% R (& 8
practical test*
e Vel L [+2] uy [Tel uw [ar] (22 [Te u
g & & & &8 §®% & & 8§ § & %
» '% ;‘ '5 BE
a [
s, B 0 =~ & g & F g & & F
Bl %2 B £ £ % g -
My ~ & 3 S 5 s e D 2
g2 = ¥ 8§ sz © T O S s & 7
g E & 8</) 8,_1 § ca> %m % %E—c &._1 § g 5 %_)
<5 © - 7 S 1S - S U - O n B0 M Th
250 333 356 380 439 413 271 322 414 450 377 373
2.00 3.42 3.56 3.70 4,33 4,13 2.57 2.89 343 4,44 3.46 3.73
300 358 377 355 422 400 286 311 379 444 362 345
300 325 333 390 389 406 300 367 414 367 38 382

2.00 3.42 4.00 3.95 3.83 3.25 257 311 3.58 422 3.27 3.82
400 383 311 3.55 3.67 371 2.86 311 3.79 256 3.62 3.27
200 28 3.89 3.90 367 -363 3.00 27 317 433 3.23 3.30
200 358 4.00 3.25 3.78 3.88 3.00 3.33 3.43 438 3.00 3.73

3.67 2.50 3.17 3.50 3.00 4.50 4,00
250 317 3.63 3.67 3.78 3.64 271 2.78 3.29 4.00 3.46 3.30
100 400 3.50 3.50 3.50 3.00 5.00 3.00 5.00 3.50 3.00

to the side direction?) 7-9: Stability. (7. Stability of tip of ski, 8. General stability, 9. On
an iced slope) 10: Recovery after bending (Returned back quickly ?) 11: (Could you easily
handle in deep snow ?).

* Average evaluaion for feeling test by about 10 skiers for each ski.
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5 # L]

1982 E DB GEREM) 748, —BRAIBKIVURER4BDOEEH2080A%—
wowtT, EEREELEEORBEKB LY, BRE IUEHRERRC X5 1¥NERONE
TV, IHREET A POK, MFEERBRLZT- 7,

ChoORD I, BHIROBRIABTELIIORFOLRELDDE, 2ED LK
5%,

) AZAARF—EBWTIRHEOBELAF~DOTERDEVELRVDHONRD B,
—BH, ko TWwb, Thbd, V=X TOIEIZ66~73 mm 2365~68mm iz, E
XY 20~26 mm P 18~19 mm H LT\ %,

2) hREPHER LS 0kg AWRHOLLAESEOA A VRELTHETS L, i
& D K [El#G F] 46~47 mm, @& 49~58 mm 23, 4 [EitFh £ 61~68 3 L U8 59~67 mm &
b, kbRiz10~15mm H L, #ITFRIKIL13~25% ETLTVw5, —BAAF—1354~62
mm % 62~75mm &7t b, 8~13mm OBMT, HIFRIKIT 13~17% ORI TH 5,

3) WoAIKED 10FERKTHERV P Eoat,

4) TR ERVAEOF oW TAhbE, ThbRELRBEEALIRLLT, SW
T—BA, RALCIECRY, ThOORERTEIOMI VR UTWAH, HEIF LT
b3,

5) R0y v 7REE I AMBRABIFEERES IO—RA R F — K\ CHlE
IhkaiftoTn3,

6) HFREPHEOMTABRC LT opoBBEL, » ¥ =31 FPIIEFRHE
RThot, ThiXHEBRCEETSLOTH %,

7N A% —0BEERBELTRHEOLDDOBEVWHIESICEWIBRLT, LrEWD
OB Trot,

8) HTHEARBCI W CUIEEME L EFROREN I Hbhiz, SHEX2 2 A0E
BoD FRP T, 2 7HAM T, po#BXEFILBEIIM VDY, BERL, HEBELZ
FLftholk, ThERL, 27R7FAF» 72 FERALIELIONR, 2 7BVWTRANE
WAKEA LK, ¥, 3TREAZSAF » 7HREA, BEAOHBSSE HRET
TWBA=y oYl s L, LEAMOLZEERL, TL&TFIEITFEEY L,

9) FEETAFOKEIWRER, —BA REAOETHEREL kot FLBEEM
OFTITRA A+ — DR ED 572, LA L, A ¥ —DF2aE & OBIRIZHL ATy,
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1) "B H-B8 # . LHET - BHE—: AF—0oHPREBEcETIHE @18), 12v 4K
A%~ OJEHME. JLAES, 26-1, 107-142, 1968,

2 fE ®-E5 % -LEEWY-IH #: AL (E2#8), EAX-oMFs IR EE. X
B, 27-1, 91-112, 1970.

Summary

The dimensions, mechanical properties by non-destructive tests and beding strength for
20 pairs of 1982-type skis consisting of seven ones for competition (not on market), nine for
general use and four for beginners were investigated according to ISO/DIS. Prior to bending
fracture test for the skis, also practical excercises on slopes with snow were done by ski-
instructors using 17 pairs of them. Some properties obtained were compared with those in
the previous paper, in which flexural and torsion properties for skis in 1967 to 1969 were
investigated. The results obtained are summarized as follows:

1) The thicknesses and widths at the waist point of the skis in 1982 were 18~19 mm
and 65~68 mm while those in the previous paper were 20-26 mm and 66 ~73 mm, respec-
tively.

2) Comparing the skis in 1982 with those in the previous paper, the mid-span deflections
obtained by center loading (30 kg) increased from 46-47 to 61-68 mm in the skis for giant
slalom competition and being from 49~58 to 59~67 mm in those for slalom competition.
Also the deflections of the skis in 1982 for general use increased from 54 ~62 mm to 62~75
mm comparing with those in more than 10 years ago. The decreases in the flexural rigidities
of skis are 13~25%.

3) The torsion rigidities of the skis in 1982 decreased similarly too.

4) Relation between the flexural rigidity and the torsion one for a ski is shown in figure
24. Both values are highest for the competition skis and followed for ones to be used gen-
erally. Those are lowest for beginners’skis.

5) Apparent moduli of elsticity and rigidity of the skis in 1982 increased slightly com-
paring with those in more than 10 years ago.

6) The locations of the neutral axis obtained by a center load bending using electric
wire strain gages mounted on the top and bottom faces of a ski at 10 cm intervals were
quite different in Rossignol FP ski as shown in figure 20, because the composition of metal
and the other materials in it differed from the others.

7) The weights of the skis with the same length in 1982 are slightly lighter than those
in more than 10 years ago. The average weight might be 1kg per 1m for skis having
about 2m in length. '

8) The types of failure by bending fracture test showed characteristics of the materials
composing skis. These are shown in figure 25, in which C1, C2 and T1 types occurred
generally to the skis made of metal faces and wood core, T 2 type being to ones having low
quality bottom face and injected material core, and S and S+C2 types to ones with metal
or high quality faces and plastic core.

9) The evaluations obtained from instructors’ actural feeling were highest for the com-
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petition skis, especially for the imported ones, followed for the skis to be used generally and
lowest for the beginners’ skis. The relations between some mechanical properties and the
actural feeling were not clear.

Explanation of the Marks Used in Table 3.
Cy: Bending constant obtained from
Cu = Fulfu

where Fy is an applied load and fu is a deflection shown in figure 4.

dw: Deflection in mm at the mid-span when 30 kg-load is applied.

Cs and Cy: Bending constants for the front and rear halves of a ski, respectively. These
are obtained from

Ca = Fulfs, Cs = Falfs
where F4 and Fp are loads, and f4 and f3 are deflections shown in figure 7. And
B = C4Cp

Cs and Cg: Bending constants for the front one-third part and the rear one of a ski, respec-
tively. These are obtained from

Cs = Fslfs, Cz = Farlf

where Fg and Fjz are loads and fg and fz are deflections shown in figures 5 and 6.
S: Bending constant for the shoulder part of a ski. This is obtained from

S = Mpz/ds

where Mp is bending moment at B(N+m) and &3 is deflection at B with a span of 15cm
shown in figure 8.
Crg and Crp: Torsion constants for the front and rear halves of a ski, respectively. These
are obtained from

Cz- = Mr/a

where My is torque (N+m) applied until the rotation angle reaches 5 degrees (a). The measur-
ing methods and a schematic view of the apparatus are shown in figures 10 to 12.

E: Apparent modulus of elasticity obtained by a center load bending to a ski treated as a
double tapered beam.

Es: Apparent modulus of elasticity for the shoulder part of a ski.

Gs and Gz: Apparent modulus of rigidity for the front and rear halves of a ski, respectively.
Tip: A halflife obtained from a vibration test and shown in figures 13 and 14.

T: A periodic time obtained from a vibration test. T =Tw/30

f: The frequency of vibration. f=1/T

m: Weight of a ski.

Ti: A periodic time obtained from the test to get'the moment of inertia shown in figure 15.
I: Moment of inertia obtained from a horizontal vibration test for a ski suspended as shown
in figure 15. I=(T/2z)*mg (kg-m?
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Photo 1. Measuring extrem fiber strains with Photo 2. Ditails of Photo 1.
electric wire strain gages mounted
on the faces.

PhotoZ3. Strain gages mounted on the faces. Photo 4. Method of determining the range to
be used for bending fracture test
within a span.

Photo 5. A general view of bending fracture
test.



Plate 11 H. MivajMa and A. Koizumi

Photo 7. C2 type in bending failure. Photo 8. S+C2 type.

Photc 11. S type.



