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= Abstract =
A Study on Safety Accidents Occurred for 5 Years at a Welding Material
Manufacturing Factory

Hyun Sul Lim

Department of Preventive Medicine, College of Medicine, Dongguk University

To assess the status of safety accidents, authors reviewed and analysed the records of safety
accidents of a welding material manufacturing factory at Pohang city from January 1989 to
December 1993. .

The results are;

1. The total incidence of safety accidents was 295 spells for five years.

2. Average age of workers with accident was 35.7 years. Average duration of employment was
6.2 years and the duration of employment increased as the year increased.

3. There was no statistical significance on season, month, weekday and time by year in the
incidence of safety accidents. The most frequent part of body injured was upper extremities and
the most frequent type of injury was abrasion.

4. Mean admission rate of safety accidents was 12.6% and the ratio of treated spells as
occupational injury was 7.8%.

5. The most frequent cause of injury was worker's mistake and the most frequent action for the
prevention of further accidents was safety education.

6. The incidence rate of safety accidents on 1993 was 116.2 spells per 1,000 persons.

Above results suggest that to prevent safety accidents, safety education should be done
continucusly, the environmental and human factors were controlled and more exact reporting

system of safety accidents was needed.
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Table 1. Number of safety accident occurrence by year

Year No. of cases No. of spells
1989 46 52
1990 64 78
1991 65 70
1992 56 57
1993 36 38
Total 267 295
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Table 2. Age distribution of safety accident occurrence by year : (%)

Age 1989 1990 1991 1992 1993 Total
<29 11 12 10 11 5 49
(212 (15.4) (14.3) (19.3) (132) (16.6)
30 ~39 29 44 46 34 26 179
(55.8) (56.4) (65.7) (59.7) ( 68.4) (60.7)
40 ~ 49 10 17 14 11 4 56
(19.2) (21.8) (20.0) (19.3) (10.5) ( 19.0)
>50 2 5 0 1 3 11
( 3.8) ( 64 ( 0.0) ( 18 ( 7.9 ( 37
Mean 349 377 34.8 34.7 358 35.7
SD 6.6 11.4 5.2 6.5 6.3 7.9
Total 52 78 70 57 38 295
(100.0) (100.0) (100.0) (100.0) (100.0) (100.0)
Table 3. Tenure distribution of safety accident occurrence by year (%)
Tenure 1989 1990 1991 1992 1993 Total
<4 38 37 35 20 6 136
(73.1) (474 ( 50.0) (35.1) (15.8) ( 46.1)
5~9 8 22 18 24 15 87
(15.4) (282) (25.7) (42.1) ( 39.5) (29.5)
> 10 6 19 17 13 17 72
(11.5) ( 23.1) (24.3) (22.8) (44.7) (2449
Mean*" 3.9 6.3 6.5 6.5 8.3 6.2
SDh 3.6 42 3.8 4.3 4.0 4.2
Total 52 78 70 57 38 . 295
(100.0) (100.0) (100.0) (100.0) (100.0) (100.0)

«+ p < 0.01, ANOVA test

Table 4. Job category distribution of safety accident occurrence by year (%)

Job category 1989 1990 1991 1992 1993 Total

management 8 18 13 12 5 54
: (154) (23.1) ( 18.6) (211) (132 (183)

submerged arc welding 25 14 27 23 11 100
( 48.1) (17.9) ( 38.6) ( 40.4) ( 28.9) (33.9)

covered arc welding 18 38 18 13 11 98
( 34.6) (52.1) (25.7) (22.8) (289 (332)

flux cored wire 1 6 6 8 9 30
( 19 (77 ( 86) ( 14.0) (23.7) (10.2)

metal stamping 0 2 6 1 2 11
( 0.0) ( 2.6) ( 86) ( 1.8) ( 5.3) ( 37

Total 52 78 70 57 38 295
‘ (100.0) _ (100.09 (100.0) (100.0) _ (100.0) (100.0)

Zo] 19893& oJEH, 199093} 199132 7S, RogE BHL 8871(29.8%), ASHL 7271 (24.4%)
199237 1993 & £ 7FF Bo] £Xstn, WA ALHE 6971(23.4%), 7FSE L 6671(22.4%)9) +2



Table 5. Seasonal distribution of safety accident occurrence by year (%)

Season 1989 1990 1991 1992 1993 Total
spring 14 20 17 20 17 88
(26.9) ( 25.6) (24.3) (351 (44.7) (29.8)
summer 19 16 11 17 9 72
( 36.5) ( 20.5) (15.7) (29.8) (23.7) (24.4)
autumn 6 23 23 9 5 66
(11.5) (29.5) ( 32.9) (15.8) (13.2) ( 22.4)
winter 13 19 19 11 7 69
(25.0) (244) (27.1) (19.3) (184) ( 23.4)
Total 52 78 70 57 38 295
(100.0) (100.0) (100.0) (100.0) (100.0) (100.0)
Table 6. Monthly distribution of safery accident occurrence by year (%)
Month 1989 1990 1991 1992 1993 Total
January 5 6 11 2 4 28
( 9.6) « 7.7 (15.7) ( 3.5 ( 10.5) ( 95)
February 7 5 7 6 2 17
( 13.5) ( 64) ( 10.0) ( 10.5) ( 5.3) ( 58)
March 9 9 3 5 5- 31
(17.3) ( 11.5) ( 43) ( 88 (13.2) ( 10.5)
April 3 5 10 5 6 29
( 598) ( 64) (14.3) ( 8.8) ( 15.8) ( 9.8)
May 2 6 4 10 6 28
( 3.8) (77 ( 57) ( 17.5) ( 15.8) ( 9.5)
June 6 8 4 4 3 25
( 11.5) ( 10.3) ( 57) ( 7.0 ( 79 ( 8.5
July 6 3 3 6 4 22
( 11.5) ( 3.8) ( 43) ( 10.5) ( 10.5) ( 7.5)
August 7 5 4 7 2 25
( 13.5) ( 64) ( 57) (12.3) ( 5.3) ( 8.5)
September 1 4 12 2 3 22
( 19 ( 51) (17.1) ( 3.95) ( 79 ( 7.5)
October 4 10 6 3 1 24
77 (12.8) ( 8.6) ( 53) ( 26) ( 8.1)
November 1 9 5 4 1 20
( 19 ( 11.5) (71 ( 7.0 ( 2.6) ( 6.8)
December 1 8 1 3 1 14
( 19 ( 10.3) (149 ( 53) ( 2.6) ( 47
Total 52 78 70 57 38 295
(100.0) (100.0) (100.0) (100.0) (100.0) (100.0)
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Table 7. Weekday distribution of safety accident occurrence by year (%)
Weekday 1989 1990 1991 1992 1993 Total
Monday 10 15 12 7 4 48

(192) (19.2) (17.1) (123) (10.5) (16.3)
Tuesday 7 16 9 8 11 51

(13.5) (205) (12.9) ( 14.0) (289) (17.3)
Wednesday 4 8 9 12 8 41

( 7.7) (10.3) (12.9) (21.1), (21.1) (13.9)
Thursday 12 15 12 14 5 58

(23.1) (19.2) (17.1) (24.6) (132) (19.7)
Friday 8 9 14 8 7 46

(15.4) (11.5) ( 20.0) ( 14.0) (18.4) (15.6)
Saturday 9 13 12 7 3 44

(173) (16.7) (17.1) (123) ( 79 (14.9)
Sunday 2 2 2 1 0 7

( 3.8) ( 2.6) ( 29) ( 18) ( 0.0) ( 24)
Total 52 78 70 57 38 295

(100.0) (100.0) (100.0) (100.0) (100.0) (100.0)

Table 8. Time distribution of safety accident occurrence by year . (%)
Time(o'clock) 1989 1990 1991 1992 1993 Total
00 ~ 05 5 9 8 9 6 37

( 96) (115) (11.4) (15.8) (15.9) (12.5)
06 ~ 11 19 31 23 24 12 109

( 36.5) (39.8) (32.9) (42.1) (31.6) (37.0)
12 ~ 17 17 28 24 19 15 103

(327 (35.9) (343) (33.3) ( 39.5) ( 34.9)
18 ~ 23 11 10 15 5 5 46

(21.2) (12.8) (21.4) ( 88) (13.2) (15.6)
Total 52 78 70 57 38 295

(100.0) (100.0) (100.0) (100.0) (100.0) (100.0)

8} zro} 198937} 19902 6AIFE 12A] W|RbZEA],

199138 12/ 5E} 184 mgk7lA], 199238 6A]HE]
127] B]R7EA], 1993d-& 12458 184 wIR7tA] 74
o] B¥&la, MARoRE 6AFE 124 vji7A|
1097(37.0%), 127 8] 18A] w|eb7A] 10373(34.9%),
18252 244] nl9b7kR] 4671(15.6%)°) 0.8 2HAs)
A Al 2 fo)gh alo] 7t B A] Y3t

A= QhdAbL A 21l A HopE BEE R
99} o] mijid Aol 71 wo] EEstw, AR
= A7} 13071 (44.1%), 2] 9 @rel7} 5473(18.3%),
31217} 5371 (18.0%)2) &0 & Z4astn et

Awd kAl A 7ol A 2FY BIE ¥
102} o] uipd Azpido] 71 o] B¥alw, Ao
£ dabdo] 2IREL0%), F 2 F2he 8U(264%), 2
AR 422(142%), AT 277 (92%)9) o2 TAsiA

£

AmY kAlm A 7] &S B 113} 2ol
198938 9.6%, 19903 6.4%, 1991:3- 14.3%, 19923
2 17.5%, 19933 & 18.4%= wid Z7lshe 2Adk] 13
o], AAA 0 2= 126%2] YE&S Bk

Axd bty A A5 FoA ol g
A Ash A HAEE 198992 37(5.8%), 19902

—556-—



Table 9. Distribution of injuries by the part of body involved by year

(%)

Part of body 1989 1990 1991 1992 1993 Total
Head & face 2 2 4 5 1 14

( 3.8) ( 2:6) ( 57) ( 8.98) ( 2.6) ( 47
Eye 4 10 10 5 5 34

( 77 ( 12.8) (14.3) ( 8.38) (13.2) ( 11.5)
Upper extremities 20 29 31 31 19 130

(38.6) (37.2) ( 44.3) ( 54.4) ( 50.0) (44.1)
Trunk 1 2 3 2 2 10

( 19 ( 2.6) ( 43) ( 395 (7. ( 349
Back & flank 10 21 15 7 1 54

(19.2) ( 26.9) (21.4) (12.3) ( 2.6) (18.3)
Lower extremities 15 14 7 7 10 53

( 28.8) (17.9) ( 10.0) ( 12.3) (26.3) ( 18.0)
Total 52 78 70 57 38 295

(100.0) (100.0) (100.0) (100.0) (100.0) (100.0)

Table 10. Distribution of injuries by type of injury by year (%)

Type of injury 1989 1990 1991 1992 1993 Total
Fracture 3 3 6 12 3 27 -

( 5.8) ( 3.8 ( 8.6) (21.1) ( 79 ( 92)
Abrasion 21 36 27 19 18 121

( 404) ( 46.2) ( 38.6) ( 33.3) (47.4) ( 41.0)
Laceration 4 5 13 11 9 42

( 7.7 ( 64) ( 18.6) ( 19.3) (23.7) (142)
Strain & sprain 17 27 18 11 5 78

(32.7) ( 34.6) (25.7) (19.3) (13.2) (264)
Ocular foreign body 4 3 6 2 1 16

77 ( 3.8) ( 8.6) ( 35 ( 2.6) ( 54
Bum & others 3 4 0 2 2 11

( 5.8) ( 51) ( 0.0) ( 3.5) ( 53) ( 37
Total : 52 78 70 57 38 295

(100.0) (100.0) (100.0) (100.0) (100.0) (100.0)
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Table 11. Admission rate and report rate as occupational injury of safety accident occurrence by year

Content 1989 1990 1991 1992 1993 Total
(N =52) (N=78) N="70) N=157) (N=38) (N =295)
Admission spells 5 5 10 10 7 37
Admission rate(%) 9.6 6.4 14.3 17.5 18.4 12.6
Reported spells’ 3 0 4 7 9 23
Report rate(%) 58 0.0 5.7 12.3 237 7.8
Reported spells 3 0 4 6 7 20
among admission
Report rate(%)
among admission 100.0 - 100.0 85.7 " 778 87.0
t Reported spells : spells of accidents payed by Occupational Injury Compensation Insurance
Table 12. Distribution of cause of safety injury occurrence by year (%)
Cause 1989 1990 1991 1992 1993 Total
Worker's mistake 30 38 38 23 28 157
(57.8) (48.8) (54.3) (40.9) (73.7) (532)
Unsafe working posture 1 - 3 3 1 8
( 19 ( 43) ( 53) ( 26) ( 27
Poor communication 2 2 - 3 1 8
( 3.8) ( 2.6) ( 53) ( 2.6) (27
Heavy material handling 13 26 15 9 2 65
(25.0) (33.3) (214 (15.7) ( 53) (220)
Insufficient training - - - 3 1 4
( 53) ( 26) ( 14)
Others 6 12 14 16 5 53
(11.5) ( 15.3) ( 20.0) (28.0) (132) ( 18.0)
Total 52 78 70 57 38 295
(100.0) (100.0) (100.0) (100.0) (100.0) (100.0)
Table 13. Control method for safety accident occurrence by year (%)
Control method 1991 1992 1993 Total
Safety equipment improvement 7 5 3 15
( 14.0) ( 8.8) ( 81 ( 104)
Operating equipment improvement 7 9 3 19
( 14.0) (15.8) ( 81) (13.2)
Personal protector wearing 6 3 5 14
(12.0) ( 53) (13.5) « 97
Safety education 23 27 23 73
( 46.0) (47.4) (62.2) ( 50.7)
Alternative working method 5 11 2 18
( 10.0) (19.3) ( 5.4 (12.5)
Job training - 1 - 1
( 18) ( 0.7)
Saféety guide setup - 1 1 2
( 18) ( 27) ( 14
Fitness 2 - - 2
( 4.0) ( 1.4)
Total 50 57 37 144
(100.0) (100.0) (100.0) (100.0)
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Table 14. Incidence rate(spell) of safety accident by
age, tenure and job category on 1993

Variables No. of Frequency Incidence rate
worker (per 1,000 workers)
Age(years)
<29 56 4 7.1
30 ~ 39 183 25 136.6
40 ~ 49 69 6 87.0
> 50 19 3 157.9
Tenure(years)
< 4 65 4 61.5
5 ~ 9 114 17 149.1
=10 148 17 114.7
Job category”®
management 103 5 9.7
submerged arc 26 11 4231
welding
covered arc welding 78 11 141.0
flux cored wire 95 9 94.7
metal stamping 25 2 80.0
Total 327 38 116.2

* p <0.05, o test
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