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ABSTRACT

The purpose of this research was to reduce the errors that cause waste in the production
of aluminum window wall panels by Failure Mode and Effects Analysis (FMEA), A technique to
analyze the risk values and proceed that find solutions to improve. The results of the data analysis
showed aluminum scrap were the most value of production process. There were 10 mistakes that
affect waste. When calculated Risk Priority Number (RPN) values found 3 error causes that were
the cutting pattern was not appropriate, calculation of aluminum length cut size errors and had not
residual waste management after the end of the production. When improving to reduce the
severity or impact of the problem and increase the ability to detect before they occur. Resulting in
a high-risk error that has decreased. From the data collection after the improvement, The amount
of waste of aluminum scrap was reduced from the average value of 123,247 baht per month,

reduced to 60,637 baht per month, representing 50% of the value of waste that can be reduced.
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2.1.14 ﬁalwquagwa (Cause and Effect diagram)
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A Fishbone Diagram is a structured brainstorming tool using categories
to explore root causes for an undesirable effect.

==
-z .

q' 1 o 9
MNN 2.5 waaeaIvilseneuveananietlal

Categories

4> Problem

i \ Causes

windmsumsaiedahalal
I ' a [~ o ' <3|
- UAQUANUAATH NI INAUIINMTTEANTUBY BE1UTIUTEV

- @ewhtlar (Taywn) Tdnsedu Fanu

9
v o

Y o A Yy 9 Y
- !,i]”lg‘l]Qﬂl‘ViGIfﬂLﬁ]uli’l’)\‘lleLﬂﬂLlag‘]ﬁuTmﬂﬂﬂmﬂgﬁﬂﬁﬂ’lﬂﬁulﬁgﬂN’]Ja”I

Y A A oy A o
- WN&Jﬂﬁufg]}"lﬁllmaml@gaclwnﬂwmfﬂu

& o Ay Y A = Yy 1y
SEJNWQW?JGli]ﬂ‘]JﬁHW@]‘VI]lﬂLWfN 4-5 E’HL‘H@J memms{gmm NEIFDYLAN

'
a A

I 4 1 [ I ~ 9 a 9 4
LﬂuﬁWlﬁﬂ%WﬂﬂﬁgﬁUﬂ13m HATUN NN ﬂzlﬂuﬁn‘ﬂ?{l‘ﬂ“liPWTﬂﬂ'JTJJﬂﬂﬁLiiJﬁiT\‘lﬁiﬁﬂ Tag

H [ Y
wdung 1an Slidies lunauna woud luuda dJomuinazdunaiusn

msudynndsheian
(2 dl 1o & o w ! ! o Y

- dagungn lusuiueen drauanussaunazanudmAgveslm
YA o g WYy o S a3

- frouduaunginlilddesndu liinudeyadnnis
° an o Yo Aa A g9 <3

- wunsmsud v MvuedsuRerey NaTuAY sTezna eI

a {3 @ @
- dealimsaamumamsud llugduuundudievannsaia’ld



11

2.1.1.5 galaunsy (Histogram)

a . A ' = v o ' 9

ﬁﬁjﬁllﬂﬁﬂ (Hlstogram) ﬂ@ﬂiﬁ/‘l!WN!HJTJLQW'I%VI!L@TQQ?YNNﬁilwu‘ﬁ'igﬂ'nwllﬂll‘.a
< 1A A v Yy o A v A v o
L‘]J‘L!ﬂll'JﬂﬂﬂJ“VllﬁfJﬂ'J']‘Bu‘llﬂiJ”aﬂUﬂ'J'liJﬂéUf)\‘lanJHQ INBANITNITTVIYVIIUDYA anHUSVDIN

9 A

3 ' o w o ' o
Foyaniluniianyazizosdravnnios luvnnTassruiunuanjvesdoyarzsaniy
3 Y < ST wa
ANuMINzay Tagunuadrziludmuaas < ANd 7 wazunuuenzituvoyanmaniia
2 d' 1 1 1 =1 Y 1T W é 1w 9 5’, 9 1
voaaaauly unanudazunaszinnunNumnudumnunevesyudoeya diu
Y H v H
AnugeveInsluaazunaiuIzgumnUTIUIUANAve ARz T UToYaAIRI0E 19 TuANA
2.6
Jd o w a y a 4 {
Uszlomidingveinsldealaunsy Aensldiedniizianudvedoyaudn
v Aa 1 A E) =1 1 a [ 4 a A A ]
aadulvnnmsuenuasnienisnsznedeyanvulalinanenansus 1l luniemenansely
pazdiausalylumsnSeuioudoyaninnisnaanouuaznainisdsulgwaziiunly
a J a
ANTIZHHIANWANITAVOINTZUIUNTTHAA (Process capability) 1AoNA8

. , R .
M3uanuInud Taglsns v Falnunsy (histogram)

[

a < A A = a o
y mslmmﬂugﬂﬁmaﬂﬁJﬂgﬂJWﬂJNLiﬂMﬂﬂulluuﬂuu’au

a llﬂuu@ullﬂuaqﬂ]a\iﬁjllﬂﬁ
Y = = Y @ Z
- ﬂ'J'ulﬂ'J'NsU@\TgﬂﬁLﬁaﬂi]iéllﬁ']ﬂllﬂUﬂ'nllﬂ'J'Nﬂu@ﬁﬂ']ﬂclfu

- ANNGIVRIFUTHABNYUNINIZUTAIAND

25

Bins Fregquency 20
30 4 £l
39 13 <
=
a8 17 g1
57 23 :é
66 17 3 10
75 14 2
"
84 9 5 -
93 3
0
20 40 50 80 100

I FG (Hu)

MNN 2.6 MnaaInIegaglunugiad Taunsy (Histogram)



12

2.1.1.6 HIN3NIZ1Y (Scatted Diagram)
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OPTIMAL BAR LENGTH SEARCHING REPORT
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LENMAK Exterior Innovations Inc. Curtain Wall VS Window Wall: What’s the difference ?

https://www.lenmak.com/curtain-window-wall/ (5 wqﬁimfm 2561)
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Description: Side frame male

Bars Length: 6500.0

Total Height: 9.5 Chamber Height:
Width: 105 External Nb:
Density: 0.000 Internal Nib:
Treatment 0.0 View:

x 00 ¥
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e e
5 wp
BEATNIET121 BEATNICNET120
Frame Frame

;ew Modify Open Save

DoorIWmduw facade in job

Management

M Order
W Estimate
M Archived

Job  Store Lots Price  Create
lists  Price List

ézn Save

Cut Copy Paste Select || Lat

Database

File Name: CENTRIC

Name:
CDLDW_B

CDLDW_B_
CDLDW_FD

Condolette

Description:
Condo Lettet Dwell (SV.26)_B
Condo Lettet Dwell (SV.26)_(B_center)

Condo lette IZE Ratchatewi

1ZE Ratchatewi

Condo U campus RANGSIT
Condo U vipa-ardpharw

General Technical Data
Number of items: 5

Client

Site Date mod

Filter

File Name: User [ '}
Description: Year mod. X
Client [ ) stats: | -

Site

H 1 o I
md o5 i Tsunsulunmanamsiuiindeyaneniuan (Job)
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P PRU-(aname‘;:CHAV - sl@ % |

 BRE &5 B
New  New Modity Open Job Store Lots Price e
Door/Window facade injob lists Price List

Style Management

Open Save Cut Copy Paste Select || La

General Technical Data
Number of items: 5
Client
Site

[achnings ] [wodfy )
=
)

I

. ——

d' o =R Qy dl 9 ,%’ d' = o =
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2 :
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FP PRO - (No name) : CHAY =

Management

General Technical Data
Number ofitems: 5
Client
site
Desaiption:

c
Calculating: CENTRIC

Ttems List:

1-1) [Cald] -
2-3) [Cald] - 10x. >>> Caleulation. Press <Cancel> to intemupt.
Faicad S8 ITEM No. 1of 5: No o
"
449 [cad S0 ITEM No. 2of 5: No Eror.
5-5) [Cak] ~10x ITEM No. 3of 5: No Ermor.
ITEM No. 4of 5: No Eror.
ITEM No. 5of 5: No Emor.

Uy

>>> Calculation done. No erors.

!
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i
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MAN V.7 LWPATUIUTIINTTAA (Calculation) me“lﬂﬂmﬂiummummmmauaqmuau‘n

Y
Lﬂuﬁauﬂssﬂauiugtﬁa:%ua1u



New New Modify Open Save
Door/Window facade

2-3) [Cald] -
32) [Cald] -
44) [cald] -
5-5) [Cald] -

FP PRO - (No name) : CHAY

B e

Cut Copy Paste Select || Launch FP_PRO FPC

.

Job

Store  Lots

in job
Mar

T

FP PRO - (No name) : CHAY

[Clrtems list
Style Drawings [T tyle Drawings + Sections
[ Assembling schemes j
[Clsections [
Maximum number of sections per page:
| =
[[sashgars
List of materials per item
Profies.
Exdude arcs
Glasses
Panels
[IFittings
Machinings
Cutting list (unoptimized)
[7]Exclude ares
[T Glasses st
[F]Panels list
Fittings List
[ Bars Optimization Report
Optimized cutting List
Bars assembling st
Machinings List
Bar Length Search Result
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Job/Group: CENTRIC
Client/Site: /

Description:

Printout dateftime: | 1/7/2019 19:11
Page: 1

Fp

OPTIMIZED CUTTING LIST - Cutting cicles 120

PROFILES
BT114 (BEATNIQ)  Outward Window sash Total length: 204.0 m - Total weight: 0.0 kg
2-003.0015.00.COP.H x1
20 bars, length 3400 [ 45 2616* [2451] 45 5
2 -003.0016.00.COP.W x1
S 45 703.6* [538.6] 45 ) Residue =41.2 iost)
2 -003.0015.00.COPH x1
20 bars, length 3400 [ 45 2616* [2451] 45 q
2 -003.0029.00.COP.W x1
9 45 697.6* [532.6] 45 Residue = 47.2 (lost)
2-003.0015.00.COP.H x1
20 bars, length 3400 [ 45 2616* [2451] 45 S
2-003.0042.00.COP.W x1
" 17| . -
45 682.6* [517.6] 45 Residue = 62.2 (lost)

= o~ o
HMNN V.10 T1YNULTAIITNITAA

(*) High Corner, Wall Nib (Between square brackets: cutting quote with no counter block)

OPTIMIZER CONFIGURATION
Parameter Value
Front waste 25.0
End waste 25.0
Positioning waste | 0.0
Blade waste 5.0

asuuIaesmsl¥1sunsy FP PRO
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Jobi/Group: CENTRIC
Clignt/Site: / /E: r—
Description: [ ol
Printout dateftime: | 1/7/2019  19:13 - [{J
Page: 1
ITEM LIST - 50 Pieces

ltem: 1

Type: 1

Description:

Quantity: 10

Size: 2340.0x2590.0 (6.0606mg x 10=60.606mq) P=9860mm

Profile serie: BEATNIQ

External colour:

Internal colour:

Fitling colour:

Glazing: 12MM

Panels:

Item: 2

Type: 3

Description:

Quantity: 10

Size: 4440.0x2850.0 (12.654mg x 10=126.54mq) P=14580mm

Profile serie: BEATNIQ

External colour:

Internal colour:

Fitting colour:

Glazing: 12MM

Panels:

ltem: 3

Type: 2

Description:

‘Quantity: 10

Size: 2590.0x2790.0 (7.2261mg x 10=72.261mq) P=10760mm

Profile serie: BEATNIQ

External colour:

Internal colour:

Fitting colour:

Glazing: 12MM

Panels:

Item: 4

Type: 4

Description:

Quantity: 10

Size: 2090.0x3550.0 (7.4195mqg x 10=74.195mq) P=11280mm

Profile serie: BEATNIQ

External colour:

Internal colour:

Fitting colour:

Glazing: 12MM

Panels:

ltem: 5

Type: 5

Description:

Quantity: 10

Size: 1040.0x2690.0 (2.7976mqg x 10=27.976mq) P=7460mm

Profile serie: BEATNIQ

External colour:

Internal colour:

Fitting colour:

Glazing: 12MM

Panels:

a 2 A 9y ¥ Y B ) A A o
HMNAN V.11 ‘iwdmuamgﬂuuummmm ﬁﬁmmﬂaumauﬂamﬂﬂi.il,mﬁmwamismmuau
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Job/Group: CENTRIC
Client/Site: /
Description:

Page:

Printout dateime: | 1/7/2019 19:10
1

OPTIMAL BAR LENGTH SEARCHING REPORT

SOLUTIONS
BT114 (BEATNIQ)
Bar length: 3000.0 ,ﬂ [] Usage= 88.3%
Number of bars: 75 [ | [[] ReCoverable waste = 0.0%
Total length: 225000.0 o M seap= m
Bar length: 3100.0 “ [ ] usage= 854%
Number of bars: 75 \: J ] ReCoverable waste = 0.0%
Total length: 232500.0 N/ M screp= 146%
Bar length: 3200.0 “-\ [] usage= 82.8%
Number of bars: 75 ( | 0] ReCoverable waste = 13.4%
Total length: 240000.0 ‘L B somp= 39%
Bar length: 3300.0 (] usage= 80.3%
Number of bars: 75 ] ReCoverable waste = 15.4%
Total length: 247500.0 W scep= 43%
Bar length: 3400.0 [[] usage= 97.4%
Number Of bars: 60 D ReCoverable waste = 0.0%
Total Iength: 204000.0 . Scrap = 2.6%
Bar length: 3500.0 [] usage= 94.6%
Number of bars: 60 [C] ReCoverable waste = 0.0%
Total length: 210000.0 B scrap= 54%
Bar length: 3600.0 [] usage= 92.0%
Number of bars: 60 [l ReCoverable waste = 0.0%
Total length: 216000.0 B scrap= 80%
Bar length: 3700.0 ™ [] usage= 89.5%
Number of bars: 60 | [ ReCoverable waste= 0.0%
Total length: 222000.0 ./ B sop= 105%
Bar length: 3800.0 ,““\‘ [] usage= 87.1%
Number of bars: 60 ( | [ ReCoverable waste = 0.0%
Total length: 228000.0 S/ M scrap=129%
Bar length: 3900.0 ’/r N, [ usage= 849%
Number of bars: 60 { | [ ReCoverable waste = 13.6%
Total length: 234000.0 ‘-\_/ W scep= 15%
Bar length: 4000.0 [] usage= 82.8%
Number of bars: 60 ] [C] ReCoverable waste = 15.8%
Total length: 240000.0 N/ M sorap= 1aw
Bar length: 4100.0 /r\\ ] usage= 80.7%
Number of bars: 60 ( | [ ReCoverable waste = 17.6%
Total length: 246000.0 N M scap= 1%
Bar length: 4200.0 /T'“‘ [] Usage= 788%
Number of bars: 60 | D ReCoverable waste = 18.4%
Total length: 252000.0 AN W scap= 28%
Bar length: 4300.0 m (] usage= 77.0%
Number of bars: 60 | ][] ReCoverable waste = 19.1%
Total length: 258000.0 N R scap= 39%
Bar length: 4400.0 [] usage= 75.2%
Number of bars: 60 [[] ReCoverable waste = 19.8%
Total length: 264000.0 N/ M scrap= a9%
Bar length: 4500.0 ™, [] usage= 736%
Number of bars: 60 | [[] ReCoverable waste = 20.5%
Total length: 270000.0 /M scap= 59%
Bar length: 4600.0 [] usage= 72.0%
Number of bars: 60 ] ReCoverable waste = 26.9%
Total length: 276000.0 W scap= 11%
Bar length: 4700.0 [] usage= 704%
Number of bars: 60 D ReCoverable waste = 28.5%
Total length: 282000.0 W scrap= 1.1%

MW .12 0NULFAINTHIANNEI0gRTEN Cut Size TAon13 19 11)51n50 FP PRO
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