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Abstract

Due to intense competition, quality improvement and cost reduction has become
a key to success in today’s market. With Chiu Liang Yi Steel Works as the subject, the
study identifies and analyzes the problems encountered during forming and cutting
processes. TRIZ (Teoriya Resheniya lzobretatelskikh Zadatch, TR1Z) is employed to
solve the engineering problems with the aim of improving the high defect rate of
2~3%. In regard to size deviations occur during formation and cutting, the study tries
to define, generalize and create breakthrough innovations via the application of
TRIZ to improve quality and reduce cost.

The study proposes a size departure warning mechanism to warn the operator
when the error is greater than 1 mm by sounding the alarm, flashing the light or
having the machine shut down automatically when no immediate action is taken. In
the future, the cutting machine will be equipped with such mechanism to achieve the

goal of 100% yield (no defective products are made) and zero defect rate.

Keyword: Teoriya Resheniya lzobretatelskikh Zadatch, pipe cutting.
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OF [# 8 EF (weight of moving object) B ER
02 |AEHEE (weight of stationary object) ElE i) & &
03 [# 8 e £ HE (length of moving object) HEp e Rg
04 | B RE (length of stationary object) BEfRE
05 |5 By ek @AY (area of moving object) 4§y £ 9 d 4k
06 | € 4@l (area of stationary object) Bl E 14 9 o
07 [#5 8 AE (volume of moving object) 4 8y il 4k
08 | BE 8 (volume of stationary object) Bl E i M
09 | i (speed) BT BEAT YA TN
10| A4 (force) g LT A N )
11 | #AA - BH (tension/pressure) FRAEEATEZS
12 [ #i 4k (shape) o 25 8 48 Hi
13 | F A FERE (stability of subsystem) AR R AR T AT
14 | # % (strength) o fA Ay AR AR
15 | # $p ekt 208 (durability of moving object) A5 By 4 09 1 ] 0
16 | B = #af 24 (durability of stationary object) ] 52 4% & 1% M) 0 2
17 | & (temperature) bidin e o B
18 | 4 (brightness) B3 oA 5T A R 6T AR
19 | % By 42 8 65 G F  (energy spent by moving object) A5 B4t AF o TR e e F
20 | B = A4 M a5 G E (energy spent by stationary abject) B s 26 A Ak AT L e gk
21 | #8H (power) Ak EERr AT 2
22 | R (waste of energy) B 4% R &9 6 0 0 5 0 T 4F & T
23 [ W R (waste of substance) A% A 4 W N R
24 | ¥t % (loss of information) A FHAA R
25 [ WA (waste of time) EL S E R ok ]
26 |49 H #F (amount of substance) o EE kS -
27 | TTH A (reliability) TH M 48 4T BF BT R L 3] Ak
28 | W EE (accuracy of measurement) SR 2| Wl 3R T W RR A 6T A SR
29 | iR (accuracy of manufacturing) R e
30 (FFMASFASEEZA FEE (harmful factors acting on subsystem) | & St 8 o £ 37 & ] F 2 Sl it
31| #F F &M (harmiul side effects) FEAE BT £ A B A F 2 RE SRR
32 | H B (manufacturability) L ER b AR
33 4R M FIERE (convenience of use) FRAF A P AT EAL R A A A
34 | TTHEELIE (repairability) AL E AR
35 | A (adaptability) o o R A e
36 | # EMMEM (complexity of device) P2 4 i T ) B Ak ft
37 [ EEHlALERE (complexity of control) £ 3R b Al Wi AL
38 | B A (level of automation) B &I AT AE S
39 | AH (productivity) A 4 B M BT 6B 90 N2 2 ik S B SR
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8D Fi- = AR R R A

AD-1 T R AR )
=y I
A Al A2 B (6~7 C
< (10 %1 | (8-9 %) +) (4~5 %)
02.03.10.29.01.
1 | Weight of moving object 35 18.28.26.27.31.34
08.19.36.40
2 | Weight of non-moving object 35.10.19.28 01 02.15.18.26 13.22.29
3 | Length of moving object 01.29 15.35.04 08.10.17.24 28
4 | Length of non-moving object 35 28.14 01.26.03.10.15
10.14.17.29.32.
5 | Area of moving object 02.15 13.26.30.04
01.18 .19.28
16.30.40.04.36.
6 | Area of non-moving object 18 02.35
39
7 | Volume of moving object 35.01 10.29.04.15.34 06.07.13.26.40
8 | Volume of non-moving object 35 02 10.14.30.34
9 Speed 28 35.13 10.19.34.38 02.18.01.08.15
10 | Force 35.10.18.37 36.01 15.19.28 03.13.21
11 | Tension/pressure 35.10.36 37 02 14.03.19
02.03.29.40.13.
12 | Shape 10 01.14.15 32.34.35
22.26
01.13.15.18.32.
13 | Stability of object 35 02.39 27.40
10.28 .30
14 | Strength 03.35.10.40 15 27.28.14 26.01.29
15 | Durability of moving object 19.35 03.10 27 02.28
16 | Durability of non-moving object 10.35 01.16
16.17.18.21.32.
17 | Temperature 35.19 02 03.22
39.10.27.30.36
18 | Brightness 19.32 01 15.26.35 02.06.13.16
19 | Energy spent by moving object 35 19 18.28.02.15 12.06.24
20 | Energy spent by non-moving object 19.35
06.17.16.28.31.
21 | Power 35.19.02.10 38.26.34
32
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22 | Waste of energy 07.35 02 06.18.19.38.10
03.39.40.06.29.
23 | Waste of substance 10.35.18.28 31 24.02.27
34
24 | Loss of information 10 26.35.22
25 | Waste of time 10.35.18.28 04.05.32.34 20.24.26.29
27.28.40.02.15.
26 | Amount of substance 35.03.29 18 10.14
31
01.02.08.13.21.
27 | Reliability 35.11.10 03.28.40 27
24.32
28 | Accuracy of measurement 32.28.06 26 03.10.13.24.35 34.01.02
29 | Accuracy of manufacture 32 28.10 02.18.26 35.03
30 | Harmful factors acting on object 22.35.02 01.33 18.19.24.28.39 27.40.10.13.37
40.15.17.19.21.
31 | Harmful side effects 22.35.02 01.39 18
24
32 | Manufacturability 01 13.27.35.28 15.16.24.12.26
33 | Convenience of use 01.13 02 12.28.32.34.15.25.35 16.17
34 | Repairability 01.10.02 11.35 13.15.25 16.32.27.28
35 | Adaptability 35.01.15 16.29 13.02.06
36 | Complexity of device 13 01.28.26 02.10.19.24.29.35 15.17.27.34
03.13.15.24.29
37 | Complexity of control 28 35 16.26.27.01.02.19
.39
38 | Level of automation 35.13 28 26.01.02 10.18.27.32
02.26.38.24.34
39 | Productivity 10.35.28 01 18
37
+D-2 T AEF AR
~ Al A2 B C
-t _;%ﬂ z
SR (10 1) (8~9 %) (6~7 %) (4~5 %)
06.10.18.28.29.01.1
1 | Weight of moving object 35 08.15.28.02.26.40
3.19.31.36.37.38
2 | Weight of non-moving object 35 27.26.28 01.10.06.13.19 18.02.22
3 | Length of moving object 01 15.29.14.17.28 04.13.19.35.10 02.09.16.26
4 | Length of non-moving object 10.14.26 01.28.35.07.16

70




01.19.34.02.03.04

5 | Area of moving object 17 15 13.26.10.29
.14.30.32
6 | Area of non-moving object 35.16.18.40 02.10.17.39.30
06.07.13.01.04.14
7 | Volume of moving object 35.02.10 29.15
.34.40
8 | Volume of non-moving object 35 02 18
9 Speed 35.28 13 34.10.12 08.04.38
10 | Force 35.10.36 28 02.19.18.37 15.03.16.21.26.40
02.03.14.18.19.01
11 | Tension/pressure 35.10 37.36
.40
12 | Shape 01.35 29.10.14.15 13.04.34.40 38.32.02
13 | Stability of object 35.39 01.02 13.18.30.40 03.32.17.22
14 | Strength 28.03.35 10.14.40 15.09.27 18.02.26.32
15 | Durability of moving object 35 03.19 10.27.28.06 02.18.25
16 | Durability of non-moving object 16 35 10.01.40
18.21.22.26.27.28
17 | Temperature 35.19 02 10.03.39
.32.38
18 | Brightness 19.32.01.13 15 02.24.06.17.26.35
01.02.24.32.10.13
19 | Energy spent by moving object 35.19 06
.18.27.28.38
20 | Energy spent by non-moving object 01 35
21 | Power 35.19.10 02.18 32.06 27.31.38
06.07.13.14.18.28
22 | Waste of energy 35.02 19.15 10
.32
23 | Waste of substance 10.35.28 18 02.05.24.27.31.39 03.13.29.34.40
24 | Loss of information 10 24 35.22.26
25 | Waste of time 10.28.35.18 32.04.34 20.26.29
26 | Amount of substance 35.03 18.29 10 06.19.24.30.31
27 | Reliability 10.11.35.40 27 01.03.28 13.02.08.19.24.29
28 | Accuracy of measurement 28.32.26 03 10.01.24.34 02.13
29 | Accuracy of manufacture 32 10.28 18.26.35 02.01.03.24.25
30 | Harmful factors acting on object 22.35.02.01 28.33.18.19.27 24.40.10.37
31 | Harmful side effects 35.02.22.39 18.01 21.40.17.24
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32 | Manufacturability 01.35 28 26.27 13.10.29
33 | Convenience of use 01 28.35 02.32.13.15.26 12.27.16.25.34
34 | Repairability 01.10.02 11.13.27.35 16.28.32.15
35 | Adaptability 15.01.35 02.29 13.16
36 | Complexity of device 01.26 10.28 35.13.29 02.19.15.24.27.34
03.15.19.29.01.10
37 | Complexity of control 35 27 26.28.02.18
.25.32
38 | Level of automation 35 02 26.34.01.28 10.24.18
14.15.29.34.37.02
39 | Productivity 35.10.28 01
.03.17.26
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