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ABSTRACT

This research presents a systemic method to the innovative design of M14 rifle trigger
mechanism based on TRIZ. We used the System Functional Analysis to define the functions for the
components of trigger mechanism, the Strategy Edition to evaluate the value of the components for
selection and deletion of the lower value components to simplify the trigger mechanism. The technical
parameters, the invention principle, and the contradictory matrix of TRIZ were applied to solve the
contradictory problem generated during the innovative design process. Finally, we created the 3D
modeling of parts and simulation of the new trigger mechanism to prove its feasibility. After we
applied this systematic method to the M14 rifle trigger mechanism, not only fewer components has
made, but the trigger mechanism newly designed can do all the functions of original design; it can be
also replace the original trigger mechanism to install into M14 rifles.
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Feature &
1 2 3 4 5 6 7 8 9 10 11 12 13
1 Weight of moving + 15, 8, 29,17, 29,2, 2,8, | 8,10, | 10,36, | 10,14, | 1, 35,
object 29,34 38,34 40,28 15,38 | 18,37 | 37,40 | 35,40 | 19, 39
5 Weight of stationary + 10, 1, 35,30, 5, 35, 8,10, | 13,29, | 13,10, | 26,39,
object 29, 35 13,2 14,2 19,35 | 10,18 | 29,14 | 1,40
Length of moving 8,15, 15, 17, 7,17, 4, 17, 10, 1,8,10,(1, 8, 15,
3 object 20,34 * 4 35 13,4817 118,35\ 59 | gy
4 Length of stationary 35,28, + 17,7, 35, 8, 28. 10 1,14, | 13,14, | 39, 37,
object 40, 29 10, 40 2,14 ’ 35 15,7 35
5 Area of moving 2,17, 14,15, + 7,14, 29,30, | 19,30, | 10,15, | 5,34, | 11,2,
object 29,4 18,4 17,4 4,34 | 35,2 | 36,28 | 29,4 | 13,39
6 Area of stationary 30, 2, 26,7,9, + 1,18, | 10,15, 2 38
object 14,18 39 35,36 | 36,37 '
7 Volume of moving | 2, 26, 1,7,4, 1,7,4, + 29,4, | 1535, | 6,35, | 1,15, | 28,10,
object 29,40 35 17 38,34 | 36,37 | 36,37 | 29,4 1,39
Volume of stationary 35,10, 35,8, 2, 2,18, 34,28,
8 object 19,14 | 1914 |7y * 37 | 2435|7235 557
9 Speed 2, 28, 13, 14, 29, 30, 7,29, + 13,28, | 6,18, | 35,15, | 28,33,
P 13,38 8 34 34 15,19 | 38,40 | 18,34 | 1,18
. 8,1, | 18,13, | 17,19, 19,10, 1,18, | 15,9, | 2,36, | 13,28, 18, 21, | 10,35, | 35, 10,
10| Force (Intensity) | 3775 | 158" | 936 [ 2810 | 15 | 36,37 | 1237 | 18,37 | 15,12 | * | 11 |40.34| 21
11| Stress or pressure 10,36, | 13,29, | 35,10, | 35,1, | 10,15, | 10,15, | 6, 35, 35 24 6, 35, | 36, 35, + 35,4, | 35,33,
P 37,40 | 10,18 36 14,16 | 36,28 | 36, 37 10 ! 36 21 15,10 | 2,40
8,10, | 15,10, | 29,34, | 13,14, |5, 34, 4, 14,4, 35,15, | 35,10, | 34,15, 33,1,
12 Shape 20,40 | 26,3 | 54 | 10,7 | 10 1522 |23 3418 37,40 | 10,14 | * | 18,4
13 Stability of the 21,35, | 26,39, | 13,15, 37 2,11, 39 28,10, | 34,28, | 33,15, | 10,35, | 2,35, | 22,1, +
object's composition| 2,39 | 1,40 | 1,28 13 19,39 | 35,40 | 28,18 | 21,16 40 18,4
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©
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1 2 3 4 5 6 7 8 9 10 11 12 13
14 Strenath 1,8,40,| 40,26, |1,15,8,| 15,14, | 3,34, | 9,40, | 10,15, | 9,14, | 8,13, | 10,18, | 10,3, | 10,30, | 13, 17,
9 15 | 27,1 | 35 |28,26|40,29| 28 | 14,7 |17,15|26,14 | 3,14 | 18,40 | 35,40 | 35
Duration of action of | 19, 5, 3,17, 10, 2, 19,2, | 19,3, | 14,26, | 13, 3,
1517 moving object | 34, 31 2,199 19 19,30 3,355 796" | 27 | 2825 35
16 Duration of action 6, 27, 1, 40, 35, 34, 39, 3,
by stationary object 19, 16 35 38 35,23
36,22, | 22,35, | 15, 19, | 15, 19, | 3, 35, 34,39, 2,28, | 35,10, | 35,39, | 14,22, | 1, 35,
17| Temperature | g ag’ | 3o 9 o |39,18|3%%8 4018|364 3630 | 321 | 19,2 |19.32 | 32
18 [llumination 19,1, | 2,35, | 19, 32, 19, 32, 2,13, 10, 13, | 26, 19, 32 30 | 323
intensity 32 32 16 26 10 19 6 ' 27
19| Useofenergyby |12182 12 28 15, 19, 35, 13, 8,35, | 16,26, | 23,14, | 12,2, | 19,13,
moving object 8,31 ’ 25 18 35 | 21,2 | 25 29 | 17,24
Use of energy by 19,9, 6, 27,4,
20 stationary object 27 36,37 29,18
21 Power 8,36, | 19,26, | 1,10, 19 38 | 17:32,| 35,6, | 30,6, [ 15,35, | 26,2, |22 10, | 29,14, | 3532,
38,31 | 17,27 | 35,37 : 13,38 | 38 25 2 [3635| 35 | 240 |1531
15,6, | 19,6, | 7,2, 6, 15,26, | 17,7, | 7,18, 16, 35, 14, 2,
22| LossofEnergy | 19'55 | 159 | 13 8387|1730 | 3018 | 23 4 3g | 3638 39,6
23| Loss of substance | 3% 6 | 35.6. | 1429, | 10, | 35,2 | 10,18, | 1,29, | 3,39, | 10,13, | 14,15, | 3,36, | 29,35, | 2,14,
23,40 | 22,32 | 10,39 | 28,24 | 10,31 | 39,31 | 30,36 | 18,31 | 28,38 | 18,40 | 37,10 | 3,5 | 30,40
24| Loss of Information 105524’ 10'535' 1,26 | 26 | 30,26 | 30,16 2,22 | 26,32
) 10,20, | 10,20, | 15,2, | 30,24, |26, 4,5,| 10,35, |2, 5, 34,| 35,16, 10,37, 4,10, | 35,3,
25| LossofTime | 37°35 | 26,5 | 29 | 14,5 | 16 | 17,4 | 10 |32,18 365 21304 34717 | 22,5
26 Quantity of 35,6, | 27,26, | 29,14, 15,14, | 2,18, | 15, 20, 3529, | 35,14, | 10,36, | oc ;, | 15,2,
substance 18,31 | 18,35 | 35,18 29 40, 4 29 34,28 3 14,3 ! 17,40
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Worsening Feature
c
— s
Improving ] E s § - “ s g g
Feature = g = g 3, = = 3 = g §-
= > = & 8 2 o P 2 > o
2l s | 2| | 2|58 2| ¢ z | 3 2
s | & 3| &|s|5|8|<s|¢8|g|&s|8g|¢s8
Sl sl | 8|88 || 8|8 |58 |85 |3
2 5 = 5 5 2 ° 5 ° 2 2
> | E 5 | £ g o £ 2 2 &z 5
) [=2] c 5 — D =] 1S » o
g8 8| <3832 ]
= | < =
©
s
1 2 3 4 5 6 7 8 9 10 11 12 13
27 Reliabilit 3,8,10,|3,10, 8,| 15,9, | 15,29, | 17,10, | 32,35, | 3,10, | 2,35, | 21,35, | 8,28, | 10,24, | 35,1,
y 40 28 | 14,4 | 28,11 | 14,16 | 40,4 | 14,24 | 24 | 11,28 | 10,3 | 35,19 | 16,11
,g| Measurement | 3235, | 2835, | 28,26, | 32,28, | 26,28, | 26,28, | 32,13, 2813, | 4, , | 6.28, | 6,28, | 32,35
accuracy 26,28 | 25,26 | 5,16 | 3,16 | 32,3 | 32,3 6 32,24 ’ 32 32 13
sg| Manufacturing | 2832, | 28,35, | 10,28, | 2,32, | 2833, | 2,29, | 32,23, | 25,10, |10,28,| 28,19, | o oo |32,30,| 50 4o
precision 13,18 | 27,9 | 29,37 | 10 |29,32|18,36| 2 35 32 |3436]| 40 ’
qo| Obiectaffected | 2221, | 2,22, | 17,1, | | (o | 22,1, | 27,2, | 2223, | 3439, | 21,22, | 1335, | 22,2, |22,1,3,| 3524,
harmful factors | 27,39 | 13,24 | 39,4 | ™ 33,28 | 39,35 | 37,35 | 19,27 | 35,28 | 39,18 | 37 35 | 30,18
41| Obiect-generated | 19,22, | 3522, | 17,15, 17,2, | 22,1, | 17,2, | 30,18, | 3528, | 3528, | 2,33, | o . | 3540,
harmful factors | 15,39 | 1,39 | 16,22 18,39 | 40 40 | 354 | 3,23 | 1,40 | 27,18 '] 27,39
2829, | 1,27, | 1,29, | 15,17, | 13,1, 13,29, 35,13, 35,19, | 1,28, | 11,13,
32| Base of manufacture| ;"¢ | 3593 | 1317 | 27 | 26,12 | 040 | 140 | B |81 [3®12| 157 |13,27] 1
33| Ease of operation | 2> 2 (6131, 1,17, 1,17, | 18,16, | 1,16, | 4,18, | 18,13, | 28,13 | 2,32, | 15,34, | 32, 35,
P 13,15 | 25 | 13,12 13,16 | 15,39 | 35,15 | 39,31 | 34 35 12 129,28 | 30
. 2,27 | 2,27, | 1,28, | 3,18, | 15,13, 25,2, 1,11, 1,13,2,
34 Ease of repair 35,11 | 35 11 | 10, 25 21 22 16, 25 35,11 1 34,9 10 13 4 2,35
g5| Adaptabilityor [1,6,15, 19,15, | 35,1, | 1,35, | 3530, [ . ;. [ 15,35, 35,10, | 15,17, | 5o o | 15,37, | 35,30,
versatility 8 29,16 | 29,2 16 29,7 ' 29 14 20 ' 1,8 14
. .| 26,30, | 2,26, | 1,19, 14, 1, 34, 26, 34, 10, 19,1, | 29,13, | 2,22,
36| Device complexity | /"5 | 2539 | 26724 | 28 | 13716 | 836 | 5 | 116 | T 55 | 2616 Tapt | o8 15 17,19
| gmeulty of | 9726, | 6,13, 1617, | L, | 2,13, | 2,39, [20,1,4| 2,18, (34,16, 3028, | 35,36, | 27.13, | 11,22,
measufing 28,13 | 28,1 | 26,24 18,17 | 30,16 | 16 |26,31| 35 |40,19 |37,32| 1,39 | 39,30
| 28,26, | 28,26, | 14,13, 17, 14, 35, 13, 15,32,
38 |Extent of automation 18.35 | 35,10 | 17, 28 23 13 16 28,10 | 2,35 | 13,35 1,13 18,1
39 Productivit 35,26, | 28,27, | 18,4, | 30,7, | 10,26, | 10,35, |2, 6, 34,| 35,37, 28,15, | 10, 37, | 14,10, | 35, 3,
Y 24,37 | 15,3 | 28,38 | 14,26 | 34,31 | 17,7 | 10 | 10,2 10,36 | 14 | 34,40 | 22,39
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Q a
14 15 16 17 18 19 20 21 22 23 24 25 26
1| Weight of moving | 28,27, | 5,34, 6,29,4, 19,1, | 35,12, 12,36, |6, 2, 34,|5, 35, 3,| 10, 24, | 10,35, | 3, 26,
object 18,40 | 31,35 38 32 | 34,31 18,31 | 19 31 35 | 20,28 | 18,31
, | Weight of stationary | 28,2, 2,27, | 28,19, | 19, 32, 18,19, | 15,19, | 18,19, |5, 8,13, 10, 15, | 10,20, | 19, 6,
object 10, 27 19,6 [ 32,22 | 35 28,1 | 18,22 | 28,15| 30 35 | 35,26 | 18,26
Length of moving | 8, 35, 10, 15, 8, 35, 7,2,35,| 4,29, 15, 2,
3 object 20,34 | 1° 19 | % | 2 L35 1759 23,10 V24| 29 | 2035
Length of stationary | 15,14, 1,10, | 3,35, 10,28, 30, 29,
4 object 28, 26 35 | 38,18 | > 12,8 | 6,28 | 5435|2426, "y
Area of moving 3,15, 2,15, | 15,32, 19,10, | 15,17, | 10,35, 29,30,
5 object 40,14 | &3 16 | 19,13 | 193 32,18 | 30,26 | 2,30 | 3026 | 26:4 | g'i3
Area of stationary 2,10, | 35,39, 17,7, | 10,14, 10,35, | 2,18,
6 object 40 19,30 | 38 17,321 "59 " | 1839 | 3016 | 418 | 40,4
Volume of moving | 9, 14, 34,39, | 2,13, 35,6, | 7,15, | 36,39, 2,6,34,| 29, 30,
7 object 15,7 6354 1018 10 | ¥ 13,18 | 13,16 | 3410 | 222 | 10 | 7
Volume of stationary| 9, 14, 35, 34, 10,39, 35,16,
8 object 17,15 3g 3964 30,6 35 34 3218 | 33
o Speed 8,3,26,| 3,19, 28,30, | 10, 13, | 8, 15, 19,35, | 14,20, | 1013, | |5 o0 10,19,
P 14 | 355 36,2 | 19 | 3538 38,2 | 19,35 | 28,38 | = 29, 38
. 35,10, 35, 10, 19,17, | 1,16, | 19,35, 8,35, 10,37, | 14,29,
10| Force (Intensity) | 3,"57 | 19,2 2 10 | 3637|1837 15| 40,5 36 | 18 36
1| stressor pressure |9 18:3:| 193, 35,39, 14,24, 10,35, | 2,36, | 10,36, 37,36, | 10, 14,
P 40 27 19,2 10, 37 14 25 | 3,37 4 36
30,14, | 14,26, 22,14, | 13,15, |2, 6, 34, 35,29, 14,10,
12 Shape 10,40 | 9,25 19.32| 32 | 14 462 14 7505 34,17 | 3622
13| sStabilityof the | 17,9, |1327,| 39,3, | 35,1, | 32,3, | 15 4o | 27,4 | 3235, | 14,2, | 2,14, 25 27 | 15:32,
object's composition | 15 10,35 | 35,23 32 27,16 ' 29,18 | 27,31 | 39,6 | 30,40 ' 35
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14 15 16 17 18 19 20 21 22 23 24 25 26
27,3, 30, 10, 19, 35, 10,26, 35,28, 29, 3, |29, 10,
14 Strength | 2 a0 |10 | B 38| % |3140 28,10 | 27
15 Duration of action of| 27, 3, + 19,35, |2, 19, 4,| 28,6, 19,10, 28,27, 10 20,10, | 3, 35,
moving object 10 39 35 35,18 35,38 3,18 28,18 | 10,40
16 Duration of action + 19,18, 16 27,16, 10 28,20, | 3,35,
by stationary object 36, 40 18, 38 10, 16 31
17 Temperature 10,30, | 19, 13, | 19,18, + 32,30, | 19,15, 2,14, | 21,17, | 21,36, 35,28, | 3,17,
P 22,40 39 36, 40 21,16 | 3,17 17,25 | 35,38 | 29,31 21,18 | 30,39
IHlumination 32, 35, 32,1, | 32,35, 13,16, 19, 1,
18 intensity 35,1912,19,6 19 * 19 1,15 32 1,6 13,1 1.6 26, 17 1,19
19 Use of energy by |5, 19, 9,| 28,35, ) 19,24, | 2,15, + ) 6,19, | 12,22, | 35,24, 35,38, | 34,23,
moving object 35 6,18 3,14 19 37,18 | 15,24 | 18,5 19,18 | 16,18
20 Use of energy by 35 19, 2, ) + 28,27, 3, 35,
stationary object 35,32 18, 31 31
26, 10, | 19,35, 2,14, | 16,6, | 16,6, 10, 35, | 28,27, 35,20, | 4, 34,
2 Power 28 10,38 | ® |17,25| 19 |19,37 |38 1838|0106 | 19
19,38, | 1,13, 35,27, 10,18, | 7,18,
22 Loss of Energy 26 7 32 15 3,38 + 2,37 19,10 32.7 25
35,28, | 28,27, | 27,16, | 21,36, 35,18, | 28,27, | 28,27, | 35,27, 15,18, |6, 3, 10,
23| Lossofsubstance | 31" | 318" | 1838 | 30,31 |1'613| 245 | 12,31 | 1838 | 2,31 | * 35,10 | 24
. 24,26, | 24, 28,
24| Loss of Information 10 10 19 10,19 | 19,10 + 28 32 35
25| Lossof Time | 293 | 2010, | 2820, | 3529, | 1,19, | 3538, | , |3520, | 10,5 | 3518, | 2426, | |3538,
28,18 | 28,18 | 10,16 | 21,18 | 26,17 | 19,18 10,6 | 18,32 | 10,39 | 28,32 18, 16
26 Quantity of 14,35, | 3,35, | 3,35, | 3,17, 34,29, | 3,35, 35 7,18, |6,3,10,| 24, 28, | 35,38, +
substance 34,10 | 10, 40 31 39 16, 18 31 25 24 35 18, 16
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5| s |2 | 8| S| E| 8| 5| 8|8 &|F |3
g S 2 2 S Yy > g s @ = G kS
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iz 5] =] g c 5 > 2 ° . 3 2
s | 8| F | E| e]| 2 S| &8 3|~ | &
o — S c 5 a1 1) ©
c o = @ S o =
S c = ] - - 1%
8 = 8 >
5 o ) %
= a
14 15 16 17 18 19 20 21 22 23 24 25 26
s 28,6, | 28,6, | 10,26, | 6,19, 6,1, 26, 32, | 10,16, 24,34,
27 Reliability 39 32 24 28, 24 32 3,6,32 3,6,32 27 31 28 28 32 2,6,32
Measurement 3,27, 13,32, | 35,31, 32,26,
28 accuracy 3,27 40 19,26 | 3,32 32,2 32,2 5 10 24 28 18 32,30
29 Manufacturing 18,35, | 22,15, | 17,1, | 22,33, | 1,19, | 1,24, | 10,2, | 19,22, | 21,22, | 33,22, | 22,10, | 35, 18, | 35,33,
precision 37,1 | 33,28 | 40,33 | 35,2 | 32,13 | 6,27 | 22,37 | 31,2 35,2 | 19,40 2 34 29,31
30 Object-affected 15,35, | 15,22, | 21,39, | 22,35, | 19,24, 2 35 6 19,22, | 2,35, | 21,35, | 10,1, |10, 21, 1 92 3, 24,
harmful factors 22,2 (33,31 (16,22 | 2,24 | 39,32 |7 18 18 2,22 34 29 ! 39,1
Object-generated |1, 3, 10, 27,26, | 28,24, | 28,26, 27,1, 15, 34, | 32,24, | 35,28, | 35,23,
31 harmful factors 32 27,1,4] 35,16 18 27,1 27,1 1,4 12,24 19,35 33 18,16 | 34,4 1,24
32 | Ease of manufacture | 3230: [29: 3.8, 1,16, 126,27, 1317, | 1,13, 3534, | 2,19, | 28,32, | 4,10, | 4,28, | |, oo
3,28 25 25 13 1,24 24 2,10 13 2,24 | 27,22 | 10,34 !
. 11,1, 2,| 11,29, 15,1, | 15,1, 15,10, | 15,1, | 2,35, 32,1, | 2,28,
33| Ease of operation o |2827| Y | 40| 13" | 2816 32,2 | 32,19 | 34,27 10,25 | 10, 25
. 35,3, | 13,1, 27,2,3,] 6,22, | 19,35, 19,1, | 18,15, | 15,10, 3, 35,
34| Baseofrepair | oy g | Ta5 | 216 e 961 | 20,13 29 1| 213 3,281 Vg
35 Adaptability or 2,13, | 10,4, 2,17, | 24,17, | 27,2, 20,19, | 10,35, | 35,10, 6 29 13, 3,
versatility 28 28,15 13 13 29, 28 30,34 | 13,2 | 28,29 ! 27,10
36| Device complexit 27,3, | 19,29, | 25,34, | 3,27, | 2,24, 35 38 19,35, 18,1, | 35,3, | 1,18, | 35,33, | 18,28, | 3,27,
p Yy 15,28 | 39,25 | 6,35 | 35,16 26 ! 16 16,10 | 15,19 | 10,24 | 27,22 | 32,9 | 29,18
Difficulty of
: 26,2, | 8,32, | 2,32, 28, 2, 35,10, 24,28,
37 detectlng_and 25,13 | 6,9 19 19 13 27 23,28 185 35,33 35 30 35,13
measuring
. 29,28, | 35,10, | 20,10, | 35,21, | 26,17, | 35,10, 35, 20, | 28,10, | 28,10, | 13, 15,
38 |Extent of automation| \5"yg | 518" | 16,38 | 28,10 | 19,1 | 38,19 | * 10 |29.35|3523| 23 35,38
.. 28,6, | 28,6, | 10,26, | 6,19, 6,1, 26, 32, | 10,16, 24,34,
39 Productivity 32 32 24 28,24 30 3,6,32 3,6,32 27 31 28 28 32 2,6,32
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27 28 29 30 31 32 33 34 35 36 37 38 39
1 | Weightof moving |1,3,11,| 28,27, | 2835, | 22,21, | 22,35, | 27,28, |35,3,2,| 2,27, | 29,5, | 26,30, | 28,29, | 26,35 | 35,3,
object 27 | 3526|2618 | 18,27 | 31,39 | 1,36 | 24 | 28,11 | 158 | 36,34 | 26,32 | 18,19 | 24,37
, | Weight of stationary | 10,28, | 18,26, | 10,1, | 2,19, | 3522, |0 | ¢16,13,1,] 2,27, | 19,15, | 1,10, | 2528, | 2,26, | 1,28,
object 8,3 | 28 [3517 22,37 1,39 |©0™ 32 |2811| 29 |2639]|17,15| 35 |[1535
5| Lengthofmoving | 10,14, 28,32, [ 1028, | 1,15, | ., .| 1,29, | 1520, | 1,28, | 1415, | 1,19, | 35,1, | 1724, | 14,4,
object 29,40 | 4 | 29,37 | 17,24 | =" 17 | 354 | 10 | 1,16 | 26,24 | 26,24 | 26,16 | 28,29
Length of stationary | 15, 29, | 32, 28, | 2, 32, 15, 17, 30,14,
4 object o8 A o | 118 7 225 3 1,35 | 1,26 | 26 726
5 Area of moving 29 9 26,28, 232 22,33, | 17,2, | 13,1, | 15,17, | 15,13, 15. 30 14,1, | 2,36, | 14,30, | 10,26,
object : 32,3 | © 28,1 | 18,39 | 26,24 | 13,16 | 10,1 : 13 | 26,18 | 28,23 | 34,2
Area of stationary | 32,35, | 26,28, | 2,29, | 27,2, | 22,1, 1,18, | 2,35, 10,15,
6 object 40,4 | 32,3 | 18,36 | 39,35 | 40 |4016| 16,4 16 115161 Togm 1 on g | 2 | 47,7
;| Volume of moving | 14,1, | 25,26, | 2528, | 2221, | 17,2, | 29,1, | 1513, | o | 1o o0 | 56 1 | 29,26, | 3534, [10,6,2,
object 40,11 | 28 | 2,16 |27,35| 40,1 | 40 | 30,12 ' ' 4 |16,24| 34
8 Volume of stationary| 2, 35, 35,10, | 34,39, | 30,18, 35 1 131 2,17, 35,37,
object 16 25 [19,27| 354 ' 26 10,2
0 Soeed 11,35, | 28,32, | 10,28, | 1,28, | 2,24, | 3513, | 3228, | 34,2, | 15,10, | 1028, | 3,34, | . ;0
P 27,28 | 1,24 (32,25 |3523 (3521 | 81 |13,12(28,27| 26 | 4,34 |27,16 |
10| Force (Intensity) | 3% | 35102829, | 1,35 | 13,3, | 1537, 11,283, 15,1, | 1517, | 2635, | 3637, | , o¢ | 3,28,
Y) 113,21 | 23,24 | 37,36 | 40,18 | 36,24 | 18,1 | 25 11 | 18,20 | 10,18 | 10,19 | © 35,37
10,13, | 6, 28, 22,2, | 2,33, | 1,35 19,1, | 2, 36, 10,14,
11| Stress or pressure 19 35 5 3,35 37 27,18 16 11 2 35 35 27 35,24 35 37
10, 40, | 28,32, | 32, 30, |22, 1, 2, 1,32, | 32,15, 1,15, | 16,29, | 15,13, | 15,1, | 17,26,
12 Shape 16 1| a0 | 35 [ 3™ 1728 26 |23 20 | 1,28 | 39 | 32 |34 10
Stability of the 35,24, | 35,40, 32,35, | 2,35, | 3530, | 2,35, | 3522, 23,35,
13| object's composition 18 1 18 13018 27,39 | 319 30 | 10,16 | 34,2 | 22,26 | 39,23 |28 35| 40,3
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27 28 29 30 31 32 33 34 35 36 37 38 39
3,27, 18,35, | 15,35, | 11,3, | 32,40, | 27,11, | 15,3, | 2,13, | 27,3, 29,35,
14 Strength W3 ) e | 327 | 371 | 222 [10,32| 252 | 3 32 | 2528|1540 | *° |10, 14
Duration of action of| 11, 2, 3,27, | 22,15, | 21,39, 29,10, | 1,35, | 10,4, | 19,29, 35,17,
1517 moving object 13 | % | 164033281620 |2" 041227 77| iz | 2015 [ 39,35 | & 10 | 14 19
Duration of action | 34,27, | 10, 26, 17,1, 25,34, 20,10,
16| by stationary object | 6,40 | 24 a0,33| 2% %10 1 1 2 6,35 | 1 |16 38
19,35, | 32, 19, 22,33, | 22,35, 4,10, | 2,18, | 2,17, | 3,27, | 26,2, |15, 28,
17} Temperature 3,10 | 24 24 | 350 | 224 | 227|262 g 27 16 |3531(19,16 | 35
IHlumination 11, 15, 35,19, | 19,35, | 28, 26, | 15,17, | 15,1, | 6,32, 2,26, | 2,25,
18 intensity 32 | 332 |15 a9 12806 | 19 |13.16| 19 | 13 |32 10 | 16
Use of energy by | 19,21, 1,35,6, 28, 26, 1,15 | 1517, | 2,29, 12, 28,
191 “moving object | 11,27 |3 132 27 |%3%6| 50 | 1935 1798 | 1316 | 27,28 | 338 | 322 | T35
20 Use of energy by | 10, 36, 10, 2, |19, 22, 14 19,35, 16
stationary object 23 22,37 18 ' 16, 25 '
21 Power 1924, (32,15, | o, , | 19,22, | 2,35, |26,10,| 26,35, | 35,2, | 19,17, | 20,19, | 19,35, | 28,2, | 28,35,
26,31 | 2 “ 32| 18 34 10 |10,34| 34 |30,34| 16 17 34
11, 10, 21,22, | 21,35, 35, 32, 35,3, 28,10,
22 Loss of Energy 35 32 352 | 2,22 1 2,19 7,23 15, 23 2 29 35
23| Loss of substance | 1029 | 16,34, 1 3510, | 33,22, | 10,1, | 15,34, 32,28, | 2,35, |15, 10, | 3510, | 3518, | 35, 10, | 28,35,
39,35 | 31,28 | 24,31 | 30,40 | 34,29 | 33 | 2,24 |34,27| 2 |2824|10,13| 18 |10,23
|10, 28, 22,10, | 10, 21, 13, 23,
24| Loss of Information 23 1 29 32 27,22 35, 33 35 15
. 10,30, | 24,34, | 24,26, | 35,18, | 35,22, | 3528, | 4,28, | 32, 1, 18,28, | 24,28,
25| Lossof Time 4 |2832(2818| 34 |1839| 34,4 |10,34| 10 |3 ] 629 135003530
,g|  Quantity of 18,3, | 13,2, | 4 40 (3533, | 3,35, | 29,1, 3529, | 2,32, | 15,3, | 3,13, | 3,27, | 4 5o | 1329,
substance 28,40 | 28 991 29,31 | 40,39 | 35,27 | 25,10 | 10,25 | 29 | 27,10 | 29,18 | © 3,27
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27 28 29 30 31 32 33 34 35 36 37 38 39
27| Reliabilit 51LL1 2824, | 3,33, | 6,35 | 1,13, | 1,32, [ 13,35, | 27,35, | 26,24, | 28,2, | 10,34,
y 23 22,26 | 39,10 | 25,18 | 17,34 | 13,11 2 10,34 | 32,28 | 10,34 | 28,32
28 Measurement 11, 32, + 26,28, | 4,17, 1, 32, 25 10 26, 2, 26,28, | 10,18,
accuracy 1 10, 36 | 34, 26 35,23 ' 18 18,23 | 32,39
29 Manufacturing 27,24, | 28,33, | 26,28, + 24,35, | 2,25, | 35,10, | 35,11, | 22,19, | 22,19, | 33,3, | 22,35,
precision 2,40 | 23,26 | 10,18 2 28, 39 2 22,31 | 29,40 | 29,40 34 13,24
30 Object-affected 24,2, | 3,33, | 4,17, + 19,1, | 2,21, 2 22,35,
harmful factors 40, 39 26 34,26 31 27,1 18, 39
Object-generated 1, 35, 2,5,13,| 35,1, | 2,13, | 27,26, | 6,28, 35,1,
31 harmful factors 12,18 24,2 + 16 11,9 15 1 11,1 8281 10, 28
17,27, | 25,13, | 1,32, | 2,25, 12,26, | 15,34, | 32,26, 1,34, | 15,1,
32| Base of manufacture | """ | 534" | 35 23 | 28, 39 25121+ 173 | 116 | 12,17 12,3 | 28
. 11,10, | 10,2, 35,10, 1,35, | 1,12, 7,1,4,| 35,1, 34,35, | 1,32,
33| Baseofoperation | % "yg" | "y3" | 25,10 | 5 g 11,10 | 26,15 | © 16 |13, 11 7,13 | 10
34| Easeofrepair | 21313551 B, 1,13, | 1534,|1,16,7,]  |1529,| , |27,34,|3528,
p 8,24 10 32,31 31 1,16 4 37,28 35 6, 37
35 Adaptability or 13,35, | 2,26, | 26,24, | 22,19, 19 1 27,26, | 27,9, 113 29,15, + 15,10, | 15,1, | 12,17,
versatility 1 10, 34 32 29, 40 ! 1,13 | 26,24 ! 28, 37 37,28 24 28
. . 27,40, | 26,24, 22,19, 5, 28, 15,10,
36| Device complexity 28.8 | 32 28 29 28 2,21 11, 29 2,5 12,26 | 1,15 37,28 + 34,21 | 35,18
Difficulty of
. 11, 27, | 28,26, | 28,26, 1,26, | 1,12, | 1,35, |27,4,1,| 15, 24, | 34, 27, 5,12,
87| detecting and 32 |10,34 1823 | 233 | 2 13 | 343 | 13 | 35 | 10| 25 | * |352
measuring
38 |Extent of automation| =32 | 1,10, | 18,10, | 22,35, ) 3522, | 3528, |1,28,7,| 1,32 | 1,35 | 1217, 1 3518, | 5 12, ¥
10,38 | 34,28 | 32,1 | 13,24 | 18,39 | 2,24 10 10,25 | 28,37 | 28,24 | 27,2 | 35,26
39 Productivit 511,1, + 28,24, | 3,33, | 6,35, | 1,13, | 1,32, | 13,35, | 27,35, | 26,24, | 28,2, | 10,34,
Y 23 22,26 | 39,10 | 25,18 | 17,34 | 13,11 2 10,34 | 32,28 | 10,34 | 28,32
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