TRIZ Contradiction Matrix

Worsening Parameter—>
1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39
LImproving Parameter
1| Weight of moving o 1 B8 [ o 127w | 22 | 78 | 810 | 1036 | 1074 | 13 | 2827 | 534 | ., | 629 | 91 | 312 | ,, | 1236 | 62 | 535 | 1024 | 1035 | 326 | 13 | 2827 | 2835 | 2221 | 223 | 2728 | 363 | 227 | 295 | 2630 | 2829 | 2635 | 353
object 2034 3834 4028 1538 | 1837 | 3740 | 3540 | 1939 | 1840 | 3135 438 | 32 | 3431 1831 | 3419 | 331 | 35 | 2028 | 1831 | 1127 | 3526 | 2618 | 1827 | 3130 | 136 | 224 | 2811 | 158 | 3634 | 2632 | 1819 | 2437
5 | Weightof o o | 07 [ . 1330 _ | 53 | . | 810 | 1329 | 1310 | 2639 | 282 | ,, | 227 | 2819 | 1982 | | 1819 | 1519 | 1819 | 58 | 1015 | 1020 | 196 | 1026 | 1826 | 101 | 219 | 3622 | 281 | 613 | 227 | 1915 | 110 | 25286 | 226 | 128
stationary object 2035 132 142 1935 | 1018 | 2914 | 140 | 1027 196 | 3222 | 35 281 | 1822 | 2815 | 1330 | 35 | 3526 | 1826 | 83 28 | 3517 | 2237 | 139 9 132 | 2811 | 20 | 2630 | 1715 | 35 | 1535
5 | Length of moving 815 . S | 717 . | 14 [ 1710 | 18 | 18 8 [ 8% | o | 1015 [ 4, | 835 0 | 135 | 72 | 429 | 154 | 152 | pgas | 1014 | 2832 | 1028 | 115 | 1,0 | 129 | 1529 | 128 | 1415 | 119 | 351 | 1724 | 144
object 2934 a al 4 a 435 a 8 4 35 1029 1534 2934 a 19 24 al 3539 2310 29 29 40 4 2937 1724 17 354 10 116 2624 2624 26 16 2829
Length of all | 3528 77 358 T14 | 1314 | 3937 | 1514 T10 | 335 1028 3029 1529 | 3228 | 232 T5 17 3014
a4 stationary object 4029 all all 10 40 all 214 all 2810 35 157 35 28 26 all 35 3818 325 all all 128 628 2435 2426 14 all 28 3 10 118 all 27 225 3 135 126 26 all 726
Area of moving 217 415 714 2930 | 1930 | 1015 | 534 | 112 | 315 215 | 1532 7970 | 1517 | 1035 2930 2628 2233 | 172 | 131 | 1517 | 1513 747 | 236 | 1430 | 1026
5 | object 204 all 184 all al 174 al 434 | 352 | 3628 | 204 | 1339 | 4014 | ©° al 16 | 1913 | 1992 | @l | 3548 | 3026 | 239 | 3026 | 264 | g3 | 299 | “355 | 232 | 55 | 1830 | 2624 | 1316 | 101 | 830 | 43 | 2618 | 2823 | 342
Area of stationary 302 267 118 1015 210 3539 177 1014 10 35 218 3235 2628 229 272 221 118 235 1015
5 | object al | 1418 | @ | 939 | all all al | 536 | sea7 | A" | 238 | 40 al | 1930 | a8 all all al | 1732 ] 30 | 1839 | 30" | 418 | a0a | 404 | 323 | 1836 | 3935 | 4o | 4076 | 164 | 16 | 1516 | 46 | 5018 | 2B | 477
7 Volume of moving 226 all 174 all 174 all all 294 1535 635 115 2810 914 635 all 3439 213 35 all- 356 715 3639 222 26 2930 141 2526 2528 221 172 291 1513 10 1529 261 2926 3534 106
object 2940 35 17 3834 | 3637 | 3637 | 204 | 139 | 157 | 4 1018 | 10 1318 | 1316 | 3410 3410 | "7 | 4011 | 28 | 216 | 2735 | 401 | 40 | 3012 4 | 1624 | 234
Volume of 3510 358 218 72 | 3428 | 914 3534 | 356 1039 3516 235 3510 | 3439 | 3018 217 3537
8 | oo bject al [ 35001 191a | 5| a al all al ol | 2a3s | 12| MBS . A al al al | 306 | an | 9% ar | 3576 | 353 | 22 all e Il L all 1 al | 131 | 20 e
o | speed 78 | . | B o | B0 | 7B | w 7328 | 616 | 3515 | 2833 | 83 | 319 | ,, | 2830 | 1073 | 815 | L, | 1935 | 1420 | 1013 | 12,0 | i | 1099 | 1135 | 2832 | 1028 | 128 | 224 | 3513 | 3228 | 342 | 1510 | 1028 | 334 | 1018 | o
1338 8 34 34 1519 | 3840 | 1834 | 118 | 2614 | 355 362 | 19 | 3538 382 | 1935 | 2838 2038 | 2728 | 124 | 3225 | 3523 | 3521 | 81 | 1312 | 2827 | 26 | 434 | 2716
T 81 | 1813 | 1719 1910 | 118 | 159 | 236 | 1328 1821 | 1035 | 3510 | 3510 3510 1917 | 116 | 1935 835 1037 | 1429 | 335 | 3510 | 2829 | 135 | 133 | 1537 | 128 | 151 | 15617 | 2635 | 3637 328
10 | Force (intensity) a718 | 128 | 936 | 2870 | 45 | 3637 | 1237 | 1837 | 1512 11| 4034 | 21 | 1427 | 02 | 21 all 10 | 3637 | 1837 | 15 | a0s | 3 36 | 1836 | 1321 | 2324 | 3736 | 4018 | 3624 | 181 | 325 | 11 | 1820 | 1018 | 1019 | 235 | 3507
1036 | 1329 | 3510 | 357 | 1015 | 1015 | 635 635 | 3635 354 | 3503 | 918 | 193 3539 1424 1035 | 236 | 1036 3736 | 1014 | 1013 | 628 222 | 233 | 135 191 | 236 10 14
11 | Stressorpressure | 5740 | 1018 | 36 | 1416 | 3628 | 3637 | 10 | 392 | 36 21 1510 | 240 | 340 | o7 all 192 | @ | 1037 | A 14 25 | 3ar | A 4 36 | 1935 | 25 | 3% | 57 | o718 | 16 " 2 35 35 37 | %24 | 3537
12 | shape 810 | 1510 | 2934 | 1314 | 534 | | 144 | 72 | 3515 | 3510 | 315 331 | 3014 | 1426 | | 2214 | 875 | 26 o | 262 | 14 | B2 | ar | 170 [ g6pp | 1040 | 2832 | 3230 | 221 | .o, | 132 | 3215 | 273 | 115 | 1629 | 1513 | 151 | 1726
2040 | 263 | 54 | 107 | 410 1522 | 35 | 3418 | 3740 | 1014 184 | 1040 | 925 1932 | 32 | 3414 35 3417 16 1 40 | 235 1728 | 26 1 20 | 128 | 39 32 | 3410
1a | Sbiityofobject | 2135 | 2639 | 1315 | . | 211 | oo | 2810 | 3428 | 3315 | 1035 | 235 | 221 779 | 1327 | 393 | 351 | 323 | a4 | 274 | 3235 | M2 | 214 | o | a5y | B2 | 3 18 | 332 | 3540 | 5,0 | 3235 | 235 | 3530 | 235 | %22 | 18 | 2335
composition 239 | 140 | 128 13 1939 | 3540 | 2818 | 2116 | 40 | 184 15 | 1035 | 35023 | 32 | 2716 2018 | 2731 | 396 | 3040 35 3018 | 2739 30 | 1016 | 342 | 2026 | 3923 | 35 | 403
12 | strength T8 | 4026 | 115 | 1514 | 334 | 940 | 1015 | 914 | 813 | 1018 | 103 | 1030 | 1317 273 | 1 [ 3010 | 3519 | 1935 | 55 | 1926 | 5o | 3528 | o1 | 293 | 2910 | 115 | 327 | a7 | 1835 | 1535 | 113 | 3240 | 2741 | 153 | 213 | 273 | .5 | 293
4015 | 271 | 835 | 2826 | 4029 | 28 | 147 | 1715 | 2614 | 314 | 1840 | 3540 | 35 26 40 10 3528 3140 2810 | 27 16 371 | 222 | 1032 | 252 3 32 | 2528 | 1540 1014
15 | Durationofaction | 195 | o | 219 | . | 317 | i | 102 | o | 33 | 192 | 193 | 1426 | 133 | 273 o | 1935 | 219 | 286 | . | 1010 | . | 2827 | ;o | 2010 | 33 | 112 3 327 | 2215 | 2139 | 271 | 1,7 | 290 | 135 | 104 | 1929 | o o [ 3517
by moving object | 3431 9 19 1930 5 16 27 | 2825 | 35 10 39 | 435 | 3518 3538 318 2818 | 1040 | 13 1640 | 3328 | 1622 | 4 27 13 | 2915 | 3935 1419
Duration of action 627 740 3534 393 7918 2716 28620 | 335 | 3427 | 1026 171 2534 2010
16 | P amect | A | tots | @ s all al al . al al all al | 230 a all ] al all 16 al | 213 a0 | 33201 336 27| 102 al | 4w 22 [est0 | 4 1 2 al | 23 1 Y
3622 | 2235 | 1519 | 1519 | 335 3439 | 356 | 228 | 3510 | 3539 | 1422 | 135 | 1030 | 1913 | 1918 3230 | 1915 274 | 2117 | 2136 3528 | 317 | 1935 | 3219 2233 | 2235 410 | 218 | 217 | 327 | 262 | 1528
17 | Temperature 638 | 32 9 9 | 3018 | 3% | 4078 | "4 | 3630 | 321 | 192 | 1932 | 32 | 2240 | 39 | 3s40 2116 | 317 | " | 4725 | 3538 | 2031 | " | 2118 | 3030 | 310 | 24 24 | 352 | 204 | 277 | 2627 | 46 27 16 | 3531 | 1916 | 35
Tiumination 191 | 235 | 1932 1932 213 1013 | 2619 323 219 3235 321 | 3236 1316 191 15 3619 | 1935 | 2826 | 1617 | 151 | 632 226 | 225
18 | intensity 32 32 16 al 2 all 10 all 19 6 al [ 3230 | %7 [B19] T all 19 19 | i1s | %2 16 | BT | 16 | a7 | 19| @ 32 | 392 | 1579 | 3230 | 2826 | 19 | 1316 | 19 13 | %215 ] Yo 16
1o | Use of energy by 218 | o | 1208 | an | 19 | an | BB | a4 | 815 | 162 | 2374 | 122 | 1913 | 519 | 2835 | . | 1928 | 215 | 819 | 1222 [ %24 | | 3598 | 323 | 1921 | 31 o | 735 | 235 [ 2826 | 1055 | 115 | 1517 | 229 | soze | 320 | 1228
moving object 2831 25 18 35 | 212 | 25 20 | 1724 | 935 | 618 314 | 19 3718 | 1524 | 185 1918 | 1618 | 1127 | 32 627 6 30 1728 | 1316 | 2728 35
Use of energy by 99 274 92 2827 335 | 1036 102 | 1922 1935
20 | Useof eneray by al | 52| e all al al al al al | 3637 | al al | FA | 3 all al al | 22| a all al | B2 a al . o all al | 02| 152 14 al all all al | 1238 16
21 | Power 836 | 1926 | 110 ose | 1732 | 356 | 306 | 1535 | 262 | 2210 | 2914 | 3532 | 2610 | 1935 | ;5 | 214 | 166 | 166 | o 035 | 2827 | ;o949 | 3520 | 434 | 1924 | 8215 | .., | 1922 | 235 | 2610 | 2635 | 352 | 1917 | 2019 | 1935 | 282 | 2835
3831 | 1727 | 3537 1338 | 38 25 2 | 3635 | 35 | 240 | 1531 | 28 | 1038 i725 | 19 | 1937 38 | 1838 106 | 19 | 2631 | 2 312 | 18 34 10 | 1034 | 34 | 3034 | 16 17 34
156 | 196 | 726 | 638 | 1526 | 177 | 718 76 35 142 1938 | 113 3527 1018 | 718 | 1110 2122 | 2135 3532 353 2810
22 | Loss of energy AR BB RS 7 % | 3638 | an al | 320 2 al al B LR al | 338 w20 190 | 1918 | X i 32 al | 221 2350 . 219 | an | 723 | B3| 2 | 210
23 | Loss of substance | 356 | 356 | 1429 | 1028 | 352 | 1018 | 120 | 339 | 1013 | 1475 | 336 | 2935 | 214 | 3528 | 2827 | 2716 | 2136 | 16 | 3518 | 2827 | 2827 | 327 o | 1518 | 63 | 1029 | 1634 | 3510 | 3322 | 101 | 1534 | 3228 | 235 | 1510 | 3510 | 3518 | 3510 | 2835
2340 | 2232 | 1039 | 24 | 1031 | 3931 | 3036 | 1831 | 2838 | 1840 | 3710 | 35 | 3040 | 3140 | 318 | 1838 | 3031 | 13 | 245 | 1231 | 1838 | 231 3510 | 1024 | 3935 | 3128 | 2431 | 3040 | 3420 | 33 | 224 | 3427 | 2 | 2824 | 1013 | 18 | 1023
24 | Lossofinformation | 324 | 1935 | 4126 | 26 | 3026 | 3016 222 | 2632 all all all all 10 10 al 19 al al | 1019 | 1910 | an T | 2428 9B a al [ 2210119201 2 | o722 | all al |33 | s | B3
25 | Loss of time 1020 | 1020 | 152 | 3024 | 264 | 1035 | 25 | 3516 | . | 1037 | 3736 | 410 | 353 | 293 | 2010 | 2820 | 3529 | 119 | 3538 | , | 9520 | 105 | 3518 | 2426 3538 | 1030 | 2434 | 2426 | 3518 | 3522 | 3528 | 428 | 321 | gooo | co0 | 1828 | 2428 |
3735 | 265 | 29 | 145 | 516 | 174 | 3410 | 3218 365 | 4 | 3417 | 225 | 2818 | 2818 | 1016 | 2118 | 2617 | 1918 106 | 1832 | 10390 | 2832 1816 | 4 | 2832 | 2818 | 34 | 1839 | 344 | 1034 | 10 3210 | 3530
26 | Quantity of 356 | 2726 | 2914 | . | 1614 | 218 | 1520 | _ | 3529 | 3514 | 1036 | ,o,, | 152 | 1435 | 335 | 335 | 817 | . | 329 | 335 | L5 | 718 | 63 | 2428 | %38 83 | 132 | 4350 | 3533 | 335 | 291 | 3529 | 232 | 153 | 313 | 327 | goe | 1329
substance 1831 | 1835 | 3518 20 | a04 | 20 3428 | 3 143 1740 | 3410 | 1040 | 31 39 1618 | 31 25 | 1024 | 35 | 1816 2840 | 28 2031 | 40390 | 3527 | 2510 | 1025 | 20 | 2710 | 2018 327
27 | Reliabili 38 | 310 | 159 | 1520 | 1710 | 3235 | 310 | 235 | 2135 | 828 | 1024 | 351 | .1 | 1108 | 235 | 3927 | 335 | 1132 | 2111 | oo | 2171 | 1011 | 1035 | 10,0 | 1030 | 2128 323 | 1132 | 2735 | 352 | o | 2717 | 44 | 1335 | 1335 | 2740 | 1113 | 135
Y 1040 | 828 | 144 | 2811 | 1416 | 404 | 1424 | 24 | 1128 | 103 | 3519 | 1611 325 | 640 | 10 13 | 2719 2631 | 35 | 2039 4 403 1123 | 1 240 | 4026 40 824 1 28 27 | 2938
26 | Measurement 3235 | 2835 | 2826 | 3226 | 2628 | 2628 | 3213 | ,, | 2813 | ,,, | 628 | 626 | 3235 | 286 | 286 | 1026 | 619 | 61 36 o 36 | 2632 | 1016 | . | 2434 | 26 | 511 o | 2824 | 333 | 635 | 113 | 132 | 1335 | 2735 | 2624 | 282 | 1034
accurac: 2628 | 2526 | 516 | 316 | 323 | 323 6 3224 32 32 13 32 32 20 | 2824 | 32 32 32 27 | 3128 2832 | 32 | 123 2226 | 3010 | 2518 | 1734 | 1341 | 2 | 1034 | 3228 | 1034 | 2832
Manufacturing 2832 | 2835 | 1028 | 232 | 2803 | 229 | 3223 | 2510 | 1028 | 2819 3230 327 1332 | 3531 3226 1132 2628 | 417 132 262 2628 | 1018
29 | precision 1318 | 279 | 2037 | 10 | 2032 | 1836 | 2 35 32 | 3436 | 335 | Ty | 30718 327 | Yo al ] 1926 | 332 | 322 all 322 2 1024 | A | 2g1g | 3230 1 all 1036 | 3426 | A | 3593 | 2570 | al 18 al ] 823 | 3239
20 | Object affected 2221 | 222 | 171 | ;. | 221 | 272 | 2223 | 3439 | 2122 | 1335 | 222 | 221 | 3524 | 1835 | 2215 | 171 | 2283 | 119 | 124 | 102 | 1922 | 2122 | 3322 | 2210 | 3518 | 3533 | 2724 | 2833 | 2628 | 2435 | 225 | 35710 | 3511 | 2219 | 2219 | 333 | 2235
harmful factors 2739 | 1324 | 394 3328 | 3935 | 3735 | 1927 | 3528 | 3918 | 37 | 335 | 3018 | 371 | 3328 | 4033 | 352 | 3213 | 627 | 2237 | 312 | 352 | 1940 | 2 34 | 2031 | 240 | 2326 | 1018 @ 2 | 2839 | 2 | 2231 | 2940 | 2940 | 34 | 1324
21 | Oblect generated 1922 | 3522 | 1715 | | 172 | 221 | 172 | 3018 | 3528 | 3528 | 233 | o, | 3540 | 1535 | 1522 | 2139 | 2235 | 1924 | 235 | 1922 | 235 | 2135 | 101 | 021 | ,,, | 324 | 242 | 338 | 417 | o o o o o | 191 | 221 S | 2%
harmful factors 1539 | 139 | 1622 1839 | ‘40 40 | 354 | 323 | 140 | 2718 2739 | 222 | 3331 | 1622 | 224 | 3932 | 6 18 18 | 220 | 34 29 391 | 4039 | 26 | 3426 31 | o71 18 39
22 | Easeof 2829 | 127 | 129 | 1517 | 131 | qo40 | 29 | 35 | 3513 | 3515 | 3519 | 128 | 1113 | 13 | 271 | ao4e | 2726 | 2824 | 2826 | 1, | 271 | 1945 | 1534 | 3224 | 3528 | 3523 15 | o | 2a2 | an 25 | 351 | 213 | 2726 | 628 | 828 | 351
manufacture 1516 | 3613 | 1317 | 27 | 2612 140 81 137 | 1327 | 1 | 1032 | "4 18 | 271 | 271 1224 33 | 1816 | 344 | 124 1218 1316 | 119 | 15 1 11 1 1028
33 | Convenienceof use | 252 | 613 | 117 | L | 117 | 1816 | 116 | 418 | 1813 | 2813 | 232 | 1534 | 3235 | 3240 | 293 | 116 | 2627 | 1317 | 113 | L. | 3534 | 2710 | 2832 | 410 | 428 | 4 | 727 | 2513 | 132 | 2% | 25 296 | 1534 | 3226 | . | 134 | 151
1315 | 125 | 1312 1316 | 1539 | 3515 | 3031 | 34 35 12 | 2928 | 30 | 328 | 825 | 25 13 | 124 | 24 210 | 13 | 224 | 2722 | 1034 840 | 234 | 3523 | 2839 12 132 | 116 | 1217 123 | 28
" 227 | 227 | 128 | 318 | 1513 252 11 113 1 | 1129 151 | 151 1510 | 161 | 235 321 | 228 | 1110 | 102 3510 135 | 112 714 | 351 3435 | 132
34 | Ease of repair 3511 | 3511 | 1025 | 31 a2 | 9% | 3511 ! 349 | 10 . 24 | 2% | 29 | 2827 | ! 410 ] 13 [ 2816 | ™ | 322 | 3219 | 3427 | | f025 | 1025 | 116 | 13 | 0| 246 | A | 11710 | 2615 6 | 1311 | @ 713 | 10
25 | Adaptability or T6 | 1915 | 351 | 135 | 3530 | o o | 1535 | . | 3510 | 1517 | goqo | 1537 | 3530 | 353 | 131 | oy | 272 | 622 | 1935 | | 191 | 1815 | 1510 | " | 355 | 335 | 3513 | 355 | L. [ 311 | o, | 113 | 1534 | 116 529 |, | 2734 | 3528
versatility 158 | 2016 | 202 | 16 | 207 20 14 20 18 14| 326 | 35 335 | 261 | 2013 29 1 213 15 | 824 | 110 3231 31 | 116 | 74 3728 35 | 637
- ’ 2630 | 226 | 119 41 3426 3410 197 | 2913 | 222 | 213 | 104 217 | 2417 | 272 2019 | 1035 | 3510 133 | 1335 | 226 | 2624 | 2219 2726 | 279 2575 1570 | 161 | 1217
36 | Device complexity | 3436 | 3539 | 2624 | 2° | 1316 | 6% 6 "6 | "8 | %' | 35 | 2815 | 1719 | 28 | 2815 | 13 13 | 2928 | " | 3034 | 132 | 2820 | M | 629 | 5740 | 4 1034 | 32 | 2940 | 1 | 43 | 2624 | "' | 2807 3728 | 24 28
Difficulties of
! 2726 | 613 | 1617 213 | 239 | 201 | 218 | 34 | 3028 | 3536 | 2713 | 1122 | 273 | 1920 | 2534 | 327 | 224 1935 | 181 | 353 | 118 | 3533 | 1828 | 327 | 2740 | 2624 2219 528 1510
37 ":fe'::z:}g;"d 2813 | 281 | 2624 | 28 | 1817 | 3016 | 416 | 2631 | 1635 | 4019 | 3732 | 139 | 3930 | 1528 | 3925 | 635 | 3516 | 26 | 28 | 16 | 1610 | 1519 | 1024 | 2722 | 329 | 2918 | 288 | 3228 | ' | 2908 | 22! | 4129 | 25 | 1226 | 115 | 5754 34211 3518
Extent of 2826 2826 1413 1714 3513 1532 262 832 232 282 3510 2428 1127 2826 2826 126 112 135 274 1524 3427 512
38 i 1835 | 3510 | 1728 | % 13 all 16 al | 2810 ] 235 | 1335 | 443 | 181 | 2513 | 69 all 19 19 13 al 27 | 2828 | g5 | 3538 | 5530 | 1 | 3 | 1034 | 1823 | 2% 2 13 | 343 | 13 | 135 | 10 25 3526
3 | Productivity 3526 | 2827 | 184 | 307 | 102 | 1035 | 26 | 337 | . | 2815 | 1037 | 1410 | 353 | 2928 | 3510 | 2010 | 321 | 2617 | 3510 | | 3520 | 2810 | 2810 | 1315 | . | asas | 15 | 110 | 1810 | 2235 | 3522 | 328 | 128 | 132 | 135 | 1217 | 3518 | 512
2437 | 153 | 2838 | 1426 | 3431 | 177 | 3410 | 102 1036 | 14 | 3440 | 2239 | 1018 | 218 | 1638 | 2810 | 191 | 3819 10 | 2035 | 3523 | 23 1038 | 3428 | 321 | 1324 | 1839 | 224 | 710 | 1025 | 2837 | 2824 | 272 | 3526

Table 1: A blank means no principle suggested; try exploring a different contradiction. — Means no sensitive principles; try exploring a different contradiction.
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No Title Explanation
1 Weight of moving object The mass of the object, in a gravitational field. The force that the body exerts on its support or suspension.
Py Weight of stati biect The mass of the object, in a gravitational field. The force that the body exerts on its support or suspension, or on the surface on NUMBER PRINCIPL_E ALTERNATIVE NAMES -
eight of stationary object | . % osts. 1 Segmentation Fragmentation; Segmentation
3 Length of moving object Any one linear dimension, not necessarily the longest, is considered a length. 2 Extraction Separation; Take out
4 Length of stationary object | Any one linear dimension, not necessarily the longest, is considered a length. 3 Local qualit Local propert
5 Area of moving obiect A geometrical characteristic described by the part of a plane enclosed by a line. The part of a surface occupied by the object. OR 4 A q t Y S pt p hy
9 Obj the square measure of the surface, either internal or external, of an object. Symm_e ry ymme ryc an_ge . . -
6 | Area of stationary obiect A geometrical characteristic described by the part of a plane enclosed by a line. The part of a surface occupied by the object. OR 5 Combining Merging; Combination; Consolodation; Unite
Y oo} the square measure of the surface,veither internelzl or external, of an obje\v:tA i i i 6 Universality Multi-functionality
7 Volume of moving object l{f cubic measure of space occupied by the object. Length x width x height for a rectangular object, height x area for a cylinder, 7 Nesting Nested doll; matryoshka
8 | Volume of stationary object | e cubic measure of space occupied by the object. Length x width x height for a rectangular object, height x area for a cylinder, 8 Cqunter-we|ght _ Ant'TWfa'ght? We.|ght .Compenlsapon i
Y ool etc. 9 Prior counter-action Preliminary anti-action; Preliminary counter-action
9 | Speed The velocity of an object; the rate of a process or action in time. 10 Prior action Preliminary action; do it in advance
Force measures the interaction between systems. In Newtonian physics, force = mass X acceleration. In TRIZ, force is any PRI ion-
10 | Force interaction that is intended to change an object's condition. 1 Cushion in advance Befo!'Ehanq cushioning; _BEfOTEhand compensation;
11| Stress or pressure Force per unit area. Also, tension. _ __ Previously installed cushions
12 | Shape The external contours, appearance of a system. 12 Equi-potentiality
13 Stability of the object's Thg !\jn/holenes;or integ"ri;y of the system;bt:\e nlelationship of the syst:m‘s constituer;tlelements. Wear, chemical decomposition, 13 Inversion The other way round; Inverse action
composition and disassembly are all decreases in stability. Increasing entropy is decreasing stability. PPN
14 | Strength The extent to which the object is able to resist changing in response to force. Resistance to breaking. 14 Sphero_ldallty Curvature. " n
15 Duration of action by a The time that the object can perform the action. Service life. Mean time between failures is a measure of the duration of action. 15 Dyn.am'cs . . Dynamacity; Dynamism
moving object Also, durability. 16 Partial or excessive action
g | Duration of action by a The time that the object can perform the action. Service life. Mean time between failures is a measure of the duration of action. 17 Transition into another Dimensionality; Another dimension
stationary object Also, durability. dimension
17 Temperature The thermal condition of the object or system. Loosely includes other thermal parameters, such as heat capacity, that affect the A - - - T
P! rate of change of temperature. 18 Megha‘mcal _\/lbratlon Use of mechanical oscillations
18 lllumination intensity Light flux per unit area, also any other illumination characteristics of the system such as brightness, light quality, etc. 19 Periodic action
19| Use of eneray by movin The measure of the object's capacity for doing work. In classical mechanics, Energy is the product of force time’s distance. This 20 Continuity of useful action | Uninterrupted useful function
. 9y by 9 includes the use of energy provided by the super-system (such as electrical energy or heat.) Energy required doing a particular . " P
object job ) 21 Rushing through Skipping; Quick jump
20 | Use of eneray b The measure of the object's capacity for doing work. In classical mechanics, Energy is the product of force time’s distance. This 22 Convert harm into benefit | Blessing in disguise; Transform damage into use;
stationary ogjxacty includes the use of energy provided by the super-system (such as electrical energy or heat.) Energy required doing a particular Lemons to lemonade
job. 23 Feedback
21 Power The time rate at which work is performed. The rate of use of energy. 24 Mediator Intermediar
22 Loss of Enert Use of energy that does not contribute to the job being done. See 19. Reducing the loss of energy sometimes requires different L - 1ary
i techniques from improving the use of energy, which is why this is a separate category. 25 Self-service
23 Loss of substance Partial or complete, permanent or temporary, loss of some of a system's materials, substances, parts, or subsystems. 26 Copying
24 Loss of Information z’::riaalsora::gmgltte;i,u?;rn;?:em or temporary, loss of data or access to data in or by a system. Frequently includes sensory data 27 Inexpensive short life Cheap disposables; Cheap short-living
25 L £ Ti Time is the duration of an activity. Improving the loss of time means reducing the time taken for the activity. "Cycle time reduction" 28 Mechanical substitution Another_ sense; Replacement of a meqhanlcal system;
oss of Time is a common term. Use of fields; Replacement of mechanical matter
26 Quantity of substance/the The number or amount of a system's materials, substances, parts or subsystems which might be changed fully or partially, 29 Pneumatics and hydraulic | Pneumatics and hydraulics
matter permanently or temporarily. construction
27 Reliability A system's ability to perform its intended functions in predictable ways and conditions. - - —
28 M The closeness of the measured value to the actual value of a property of a system. Reducing the error in a measurement 30 Fl?X"?Ie membranes and Flexible shells and thin films
easurement accuracy ) thin films
increases the accuracy of the measurement.
29 Manufacturing precision The extent to which the actual characteristics of the system or object match the specified or required characteristics. 31 Porous materials
30 ‘I)E;_teeg?al harm affects the Susceptibility of a system to externally generated (harmful) effects. 32 Colour change Optical property changes
)| B
31 Object-generated harmful A harmful effect is one that reduces the efficiency or quality of the functioning of the object or system. These harmful effects are 33 H,OmOQenelty — - - -
factors generated by the object or system, as part of its operation. 34 Discard and renewal Rejecting and regenerating parts; Discarding and
32 Ease of manufacture The degree of facility, comfort or effortlessness in manufacturing or fabricating the object/system. recovering
%2 | Ease of operation 1001 eto. "Hart prosssaos have o yild and ‘oaey” process have high yiels hey ars eaty lado rght % Transforming the physical | Parameter change; Transforming physical or chemical
_ : SIC: pr b Y proces noh yie'd, ey 5y g or chemical state of an states; Transformation of properties; Change in the
34 Ease of repair Quality characteristics such as convenience, comfort, simplicity, and time to repair faults, failures, or defects in a system. A .
35 | adaptability or versatilit The extent to which a system/object positively responds to external changes. Also, a system that can be used in multiple ways in a object aggregate SFa_te of an object
ptabiity Y variety of circumstances. 36 Phase change Phase transition
5 oo complenty | e e 2 o v b a e e Syt 37| Themmal expansion
7 Vegein e al aro ot g e D e i | 38 Strong oxidants Accelerated oxidisation
Difficulty of detecting and leasuring or monitoring systems that are complex, cos?y, require mucl time and labour to set up and use, or that have complex 39 Inert . i Inert at h
measurin relationships between components or components that interfere with each other all demonstrate "difficulty of detecting and nert environmen nert atmosphnhere
9 measuring." Increasing cost of measuring to a satisfactory error is also a sign of increased difficulty of measuring. 40 Composite materials
38 The extent to which a system or object performs its functions without human interface. The lowest level of automation is the use of
Extent of automation a manually operated tool. For intermediate levels, humans program the tool, observe its operation, and interrupt or re-program as . ; . . . ; .
needed. For the highest level, the machine senses the operation needed, programs itself, and monitors its own operations. Table 3: 40 principles. Principles for resolving design contradictions
39 - The number of functions or operations performed by a system per unit time. The time for a unit operation. The output per unit time,
Productivity "
or the cost per unit output.
Title Explanation

Moving objects

Objects which can easily change position in space, either on their own, or as a result of external forces. Vehicles and objects
designed to be portable are the basic members of this class.

Stationary objects

Objects which do not change position in space, either on their own, or as a result of external forces. Consider the conditions under
which the object is being used.

Table 2: The 39 parameters
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