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ABSTRACT

This research aimed to design welding tables with Ergonomics principles using
Quality Function Deployment (QFD) techniques. Due to the traditional welding table, it
causes fatigue. And using the Pugh matrix to select materials and parts of the welding
tables. The results of the analysis of the top three highest average importance (IMP) are
optimum height, Fire protection, and weld handle provided. When designing and
prototyping to simulate standing posture, it was found that the user group's satisfaction

increased from 3.04 to 4.52, or increased to 22.7 percent.
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Identified problems
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Figure 1 Welding tables currently in use Figure 2 Problems identified from the

questionnaire
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Figure 3 The height of the table is intended for standing work and the reference (0+)

is the measurement from the elbow. [2]
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Figure 4 Affinity diagram from the questionnaire
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Table 1 Summary of percentile values of proportion data

o ) Proportion  Actual
Minimum  Maximum
Percentile data values
(cm.) (cm.)
(cm) (cm)
Distance from elbow-elbow 73.30 95.30 95% 91.93 90.00
Elbow height distance 82.27 113.97 95% 106.17 105
Arm extensiondistance 63.40 80.97 5% 65.19 65
Table 2 Ratio of the body proportions to the table proportions.
Body proportions Table sizes
Arm extension distance Depth
65
Height
f r
85cm.
Width

—»  90cm.
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Boxplot for the average satisfaction value before improvement

Means
Factor N Mean StDev  85% CI ) |
Space 74 3.3108 0.7201 (3.1521, 3.4695) i ‘
Height 74 3.1757 0.5819 {3.0170, 3.3343) ‘:
Light 74 3.7027 0.7352 (3.5440, 3.8614) _; 3 1
Protects against sparks 74 2.3649 0.7688 (2.2062, 2.5235) z ‘
Smoke 74 2.1757 0.6272 (20170, 2.3343)
Equipment storage 74 36486 0.6710 {3.4800, 3.8073)
Cleaning 74 2.8784 0.7394 (2.7197, 3.0371)
Pooled StDev = 0.694770 ’

(1) 2)

Figure 5 (1) Satisfaction value before improvement (2) Boxplot for the average satisfaction

value before improvement
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Figure 6 Product Planning (House of Quality I)
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Table 3 Summary of the results of the selection of welding table components

Type Selection of welding table components
Control light unit On/Off switch
Lamp Neon lamp
Bulb Fluorescent
Table legs Steel
Table Surface Steel
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N . 5
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Criteri ‘V\'\ SO swd Hue in -
Criteria | On/Off switch Plug ir Citerin . Neon lamp Down light
Basy to use - Price (3508)1- (1008)1+
Power consumption 1+ Diffusion of light 14 i-
Easy to install 1 1+ IHumination distance ] - 1-
Conclusion 1+ 1- Conclusion 2+ 1

Figure 8 Details on prioritizing the part selection
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Bulb Table Legs
Design . ™ Design
v ;) ™~ ‘ |
e = AN
™~ ~
Criteria ™ Wood Steel
LED Incandescent light bulb Fluorescent Criteria . o o
Price (1308)1- (25B)1+ (1008)1+ Hardness 1- 1+
Life cycle 24 e 1+ Price (a008)1- (3008)1+
Energy saving 2+ 1- 1+ Life cycle 1- 1+
Conclusion 3+ 1- 3+ Conclusion 3- 34
Table Surface
- Desien »
S | = )
\\
. )
Critera - wood Alurminnm
Price 30082+ (30008)1-
Hardness £ 2+ 1+ I+
Wesht 2+ 1- 1+
Heat resstance 1- 2+ 1+ 2+
Conclusion 1t 4+ 2% o

Figure 8 Details on prioritizing the part selection (continue)
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(1) 2) (3) (4)
Figure 9 (1) Welding table, which is a 3D model (2) The user stands and welds on the old
welding table (3) The user simulates a standing welding position on a prototype

(4) Prototype
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Boxplot for the average satisfaction value after improvement.

Means | ] N
Factor N Mean StDev 95% CI . |

Space 74 45541 0.5005 (4.4377, 46704)

Height 74 45946 0.6393 (4.4782, 47109) 4

Light 74 46757 0.4713 (4.5593, 47920) : .

Protects against sparks 74 4.7162 0.4539 (4.5999, 4.8326) 5

Smoke 74 43784 0.4883 (4.2620, 4.4947)

Equipment storage 74 43243 04995 (4.2080, 4.4407)

Cleaning 74 43919 0.4915 (4.2755, 4.5082)

Pooled S5tDev = 0.509470

(1) 2)

Figure 10 (1) Satisfaction value after improvement (2) Boxplot for the average satisfaction

value after improvement
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ﬁ’]ﬂl’19”13LLu‘Llﬂ’J’]?,JﬁﬂW@I‘\]Méjﬂﬂ’ﬁﬂ%’uﬂjﬂLaﬁdﬂlEJ‘ﬁgﬂ 7 YadtluvmsvegeuaeuuUsUnuilenaaey
Idadeilflumsuszifiuiinasonudfisnelavielsiuanafaguil 12 naannnsduins ANOVA i
Hadeflflumsussiiudsrasesziunnufisnelaveanguineggldnuetdifuddyisziuany
erlu 95%
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Factor

Before

After

mean

SD

mean

SD

Space

331

0.72

4.55

0.50

Height

3.18

0.58

Light

3.70

0.73

4.68

047

Protects against sparks

236

0.76

472

045

Smoke

2.18

0.62

438

0.48

Equipment storage

0.67

Cleaning

288

0.73

439

0.49

Total average

3.04

0.69

4.52

0.50

Figure 11 Compare the satisfaction value before

and after the improvement
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Analysis of Variance

Source DF Adj 55 Adj MS F-Value P-Value

Factor 6 1067 1.7786 6.85  0.000
Error 511 13264 0.25%96
Total 517 143.31

Figure 12 The result of the calculation

with ANOVA
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Table 4 Compare the welding table before and after the improvement

Before After

Table size 80x70x80 cm (width x height x  Table size 90x85x65 cm (width x height x depth) Reduce
depth) Users have to bend down a lot and stooping and have more usable space. There are a
have little space. And there is no place to put number of devices that prevent sparks. Ventilation fan,

down the equipme lighting and storage of equipment during use.

Compare the satisfaction value before and after the improvement.

Compare the satisfaction value before and after the improvement

50

N

5

Satisfaction value

5

2. ymiinunazdoiauouuy

2.1 iosnmifeildmetanisuamihiiduamiadunedailénnudesnisves
fdamlunsiinseyt defudostmuangugldaulidaaumnazernvilienudoinsvesgldou
fudsunlas Tasansaduunaungugldauananionnugaieliidnvuznsldeui
IndiAsanuasszvalduassld

2.2 snAfeihfufosuummidlumsusuuganmmehoulfmnesuddnunian Sei
aulaanunsauszgndldfumsesnuuuiuiivhanmelfzuftRouwuudug 16

2.3 Tun1siiesgineadaannnisiduuuasuauanuianelalunisuseifiuna I1uaug
yaaouiililunsieseimsiswaudulumuvdnvesssansiegiefildanmsduan ey
ANUUIUEIURINANITIATIZ

2.4 yupvhmaneasaazdndenanuildnuanmadenuaindazddnz uuuiviniu 1wy
vaeavlgeaisateuduazasalyl LED usiazdinnuuansissnusiavdouiunthlfieigidodentd
wiumdndesaniiaguuugegn s1a1gn wiidwmiinann mnagusuliiSusgiidonfansoldals
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