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SUVEERA DECHNITIRAT: INCREASE THE PRODUCTION LINE OF BAR BEVEL
12-3 CASE STUDE OF P QUALITY MACHINE PART CO, .LTD:
ADVISOR: MISTER SURADECH PHATTARAVICHIEN, 45 PP

The purpose of this Internship program is to increase the production line of Bar
bevel 12-3 which originally has futile effort in the production. Therefore, applying 3G
method to indicate the flaw (7west), furthermore applying QC 7 story method to analyze the
origin of the problem. Such as improve factory’s structure, complicate stages of operation,
excess usage of manpower and machine. Shift from job shop to continue flow according to

ECRS way to manage balance of production line and determine operation standard.

From the result shows that the improvement of operation can reduces working
space from 400 meters to 53 meters. Reduce employee from 4 to 2 and machine from 6 to
5. Productivity Line increase from 58.92% to 89.20% Increase of productivity 28.15% \and
line production effectiveness increase from 68.56% to 89.88% Total save cost 445,000

Bath

Keyword: 7 waste / ECRS
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3. 3@¥11 STANDARD WORK TABLE
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7.1 Y1 STANDARD WORK TABLE mgﬁ’m”um”u@aumiﬁﬁmmaam%iaﬁm G
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Material Flow Chart

COMPANY : P QUALITY MACHINE PARTS COLTD
STATUS : BEFORE
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4)) M330¥ WORK ELEMENT SHEET

ANMIN LA DI LU IVIAT NITAWYDINTNINWITY  AIURAIIHONIT1N 4.3 — 4.6
WORK ELEMENT SHEET ﬁauﬂ%’uﬂ‘ga Tag2eTNIIVIANIRYA 10 A9 LWTIZANT
o o \ & a ® A 4 @ = oAl ' A A A o
VIR DINI NN ULARZATIDLIA LN TN WA kLTI N RlagdmsmeafuiNanazle

aa
LIRTING

A5197 4.3 uwuutufintaya (WORK ELEMENT SHEET) BAR BEVEL 12-3 aufl 1

Sheet No.
Work Element sheet 1
Process
Line Name Bar Bevel 12-3 DEPT : Production Line 6
Model = DATE : 25 Oct 14 Lathel,Lathe2
Operator Name 5 ALLOWANCE
OBSERVE TIME (sec)
No. Element Pcs/Cycle 1 2 3 7 5 3 7 3 9 0 Average
1 \fin MAT'L 40 40 38 39 40 41 40 40 41 40 41 40
2 1haw Clamp,-1dMatl Clamp 10 10 10 10 11 9 10 10 10 10 10 10
3 Swith on 95 95 90 97 95 98 95 95 95 95 95 95
4 Matl Out,-thaunanuazeIn 3 3 4 3 3 2 3 3 3 3 3 3
5 sandeUFIY 4 4 4 4 4 4 4 2 4 2 4 3.6
6 Move To Lathe2 1 1 1 1 1 1 1 1 1 1 1 1
7 [idunwesndhay Clamp. 13 a1 Clamp 10 10 | 10 | 10 8 10| 10| 122 | 10| 10 | 10 10
8 Swith on 60 60 60 55 63 62 60 60 60 60 60 60
9 Malt Out thawhianuazein 3 3 3 3 2 3 4 3 3 3 3 3
10 ﬂﬂﬂﬁﬂﬂ%ﬂﬂu,ﬁ1§uﬂu1ﬁ'Box 6 6 4 6 6 6 8 6 6 6 6 6
11 wuaol1) Serration 36 36 36 36 36 36 36 36 36 36 36 36
X Standard Time/Piece
Time By PQM .
Cycle Time 268.0 sec.

@13197 4.4 unufufinaya (WORK ELEMENT SHEET) BAR BEVEL 12-3 aufl 2

Sheet No.
Work Element sheet %
Process
Line Name Bar Bevel DEPT : Production Line 6
Model > DATE : 25 Oct 14 Serration
Operator Name = ALLOWANCE
OBSERVE TIME (sec)
No. Element Pcs/Cycle 1 ) 3 7 5 3 7 3 3 0 Average
1 1ouF1a, Taduau(Mat'L), Clamp 5.0 5 4 5 6 4 5 5 5 6 5 5.0
2 nAtju start + inseadnsiha 10.0 9 11 10 9 10 10 12 10 9 10 10.0
3 hiuauoen, mhay 3.0 3 2 3 4 3 4 3 4 3 1 3.0
4 ﬂinﬁﬂu,wﬁu%uwuld Box 3.0 2 3 4 3 2 3 3 4 3 3 3.0
5 Move to Serration 2 1.0 1 1 1 1 1 1 1 1 1 1 1.0
1 wﬁu?;uam, 1ﬁ§ul1u(Mat'L), Clamp 5.0 5 4 5 6 4 5 5 5 6 5 5.0
2 natlu start + inseadnsIhm 100 | 11 10 9 10 11 10 10 10 9 10 10.0
3 3290w, 1hiuanild Box 3.0 3 2 3 3 4 3 3 3 2 4 3.0
4 B Box 11901 Parllet 2.0 2 1 2 2 3 2 1 2 2 3 2.0
5 vl Grinding 1 48.0 | 48 48 48 48 48 48 48 48 48 48 48.0
X Standard Time/Piece
Time By PQM p
Cycle Time 90.0 sec.




A3197 4.5 wuuufindaya (WORK ELEMENT SHEET) BAR BEVEL 12-3 aufl 3

Sheet No.
Work Element sheet 3
Process
Line Name Bar Bevel 12-3 DEPT : Production Line 6
Model - DATE : 250ct 14 Grinding
Operator Name ALLOWANCE
OBSERVE TIME (sec
No. Element Pcs/Cyce 1 7 3 2 5 3 7 3 3 0 Average
1 [duiuam, 185 i ock ML), Clamp ol 2 | | 2| Bl 2| |2l B3| 12,0
2 |oeiustart+ fispainsiy 500 | 50 49 50 50 51 50 50 50 49 51 50.0
3 ﬁﬁ;umﬂan,@mﬁau,ﬁﬁyumtld Box 10.0| 10 10 9 1 10 10 10 9 10 1 10.0
4 ol Grinding 2 1.0 1 1 1 1 1 1 1 1 1 1 1.0
) Standard Time/Piece
Timi PQM :
TR Cycle Time  73.0 sec.

@13197 4.6 LULTUTINTaYa (WORK ELEMENT SHEET) BAR BEVEL 12-3 aufl 4

Sheet No.
Work Element sheet 4
Process
Line Name Bar Bevel 12-3 DEPT : Production Line 6
Model - DATE : 250ct 14 Grinding
Operator Name ALLOWANCE
OBSERVE TIME (sec)
No. Element Pcs/Cycle 1 3 3 2 5 6 7 3 9 10 Average
1 nausuay, laduaudig 120 12 1 12 12 13 12 11 12 12 13 12.0
2 ety start + IA30I3NM 50.0 | 49 50 50 51 50 50 50 49 50 51 50.0
3 ﬂﬁ:mmaaﬂ,mmﬁau, 10.0 11 8 10 10 11 10 11 10 9 10 10.0
4 Audnds 40.0 | 40 40 40 40 40 40 40 40 40 40 40.0
5 -
6 N
7 N
8 N
. Standard Time/Piece
ML) (R CydeTime  112.0 sec.

5.) 3@¥11 LINE BALANCE CHART

lasgafidudaymfe dszdntnmwamomndaldidullauthnine smald
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sz anduasnonInaa luilu L e wasanulddrs 1939ladn3aayin LINE BALANCE

CHART Lﬁagnmmsﬁw’mmaaﬂmmazmzmum‘s IG]U%:Lﬁuvlﬁ’i’]ﬁﬂE]?J’J@]l%ﬂitﬂ’mﬂ’]‘i
LATHE w82 CYCLE TIME ¢nn31 TAKT TIME agjmn
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LINE BALANCE BAR 12-3 (BEFORE)

300
250 TT =209
200 [ 4 ] % 1 ]
150 268
100
50 90 73 112
0 . = .

Cutting Man 1 (Lathe 2§ Heat Treatment Man2 (serration Man3 (Grinding Man4 (Grinding
3) 4-5) 6) 7)

gﬂﬁ 4.2 LINE BALANCE CHART (BEFORE)

MIAMWIURT TAKT TIME

lagduimsaua NN (TAKT TIME) 91 NUHWANTHER
ANTYFIUIINURNUMINEA = 3300 PCS. /MONTH

INFAY TAKT TIME = WORKING TIME x %OEE / ORDER / DAY
NAMINUIUANFAT TAKT TIME = 209 Juf
I@Uﬁwmmmﬂg{m U3z ANTAIWUBIRNUMINEG (Line Efficiency; E)
E = 100 -d =58.92%

MIFYLFLANUFNAN (Balance Delay; D)

D =nTc- Twe / NTe = (4 x 3.84) — 9.05 / 4 x 3.84 = 41.08%

Uz RN WO MINES = 58.92% AT NMIFULFUANNINAR = 41.08%
q v 9

6.) 9@¥1"1 FLOW PRODUCT
99137 LINE BALANCE CHART vhlsisdniindassnuine FLOW PRODUCT

Lﬁ@ﬁﬁ]z‘lﬁﬂi’lﬂﬁd ANUENNIO UM INRAVDILATEITNT 17X, L8 ULILENAIULATBIINT
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(51’]5’]0‘?; 4.7 FLOW PRODUCT (BEFORE)

FLOW PRODUCT
PRODUCT BAR BEVEL 12-3
PROCESS|  LATHE 2-3 SERRATION 5-6 GRINDING GRINDING
SECIPCS 268 20 73 112
HRS./PCS 0.0744 0.0250 0.0203 0.0311

Tag FLOW TIME = TOTAL CYCTIME / 60 = 9.05 Auda®is
8z CAPACITY = WORKING TIME / CT MAX = 7.66 / 0.0744 = 103 PSC./SHIFT

7.) duitwmaiul3e LAY OUT anuwan ECRS

milgwan ECRS lumsuiuiss LAY ouT Tagdnea3asans GRINDING w19ly
71910389 LATHE w8z SERRATION £18anannLINE 3/1 w183 LINE 3/2 lagldnsn R da 4
m3samsralssulng  afiezrhlinszuinmsinadwlyidagndoiios  Fevinlwaanle
MIAReuinuanad waznan S nmatsuRslssnurnlidimsunansiedunazaiinnn
u Gadumsradenamuuuusienaaimet (PRODUCT LAYOUT) lagilumssa LAYOUT
WU U-SHAPED LAYOUT lagsansavnldwdnen 1 aw sansavhounue3sssnsle
WapLased  lagamansnsessumadasuldnanonianmet swnsnaamsleiufitazmsun

TNYITNININTZUIBNIT

8.) aLfiui3u1l39 LINE BALANCE CHART
URZAIMIAaYIN LINE BALANCE CHART tiWal#iinIutissuwnwlutaaninatfsan

RSN IMIIUIBABNLANIZRN

9.) UEAIHATIDULATARIU LT
9.1.) PART LIST :1nm3ydibdwamaninaamsltiaiesinsle 1 ia3a3 an
o A o A " o o o A A
aauuInlHia3a99ns 6 1a3ad udnaamIlsulyls 5 1a3es lapauninaaiaies
GRINDING



30

AN51971 4.8 PART LIST faw was %é’aﬂ%’uﬂgd

PROCESS LATHE SERRATION GRINDING

PART NAME M/C NO. PQM-L1 PQM-L2 PQM-S1 PQM-G1 PQM-G2

BEFORE 0 ® 00 ® ®
AFTER ) @ 010 ®0

BAR BEVEL 12-3

9.2.) MIIAYIN MFC
ﬁauua:mﬁhmsﬂ%’uﬂy ANAIWIZLA LA ﬁaumsﬂ%’uﬂgaﬁ WORK IN
PROCESS lun3zu2unmy LATHE 2, 3 Lm'ﬁé’amsﬁ%’uﬂgammmﬁﬁ'@ WORK IN

PROCESS WAz8NN1INAANILTLATaIaNTIe 1 138

Material Flow Chart

COMPANY : P QUALITY MACHINE PARTS CO.LTD
STATUS : BEFORE

OUTSOURCE OUTSOURCE

TREATMENT

STATUS : AFTER

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn
T

311 4.3 MFC riau ua %é’oﬂ%’uﬂga

9.3.) STD WORK TABLE

fanuaznasl Uy %Lﬁuvlﬁdwriaumsﬂ%'uﬂ;a LAYOUT #n1saweng
seAInTzUIwMIENILaznTzuawmInaa T wly ludaiios %mé’aﬂﬁﬂ%’uﬂgﬂ@ ol
ansmelunnsaa LAYOUT tJunuuar U virldanunsasanailuandisvadudas
nyzwmsle wasvhlinszuanmsluadulledrsdoiios Ia priaud Ul yeszazn

400 LNA3T %ﬁ'@ﬂ%’uﬂ‘ga 53 LAY



Gl’]i"ldﬁ 4.9 STD WORK TABLE flablaznad

®1519% 4.10 WORK ELEMENT SHEET %é’am‘sﬂ%’uﬂ‘gd

31

BEFORE AFTER
Line Name - Process Name ol | daananhs Line Name. Process Name owlih | deaniandns
STD Work Table | Lathe o STD Work Table o | Lathe St
| Grinding aunsate | Grinding aunsite
L2 L1 D

200 || 200) 3 2
8 7 3 2 — @LZO @Mo

s1 G1
56| co 1 56 |@e

4 HacT pu ' ~ . oot
(OUT SOURCE)

(OUT SOURCE)

g

sviidasarunlasnsio

STD WP

NV

danoinm

sviidasmunlasadiu

STOWIP.

NI

9.3.) M13199U9a1 (WORK ELEMENT SHEET)
I(ﬂzJLﬂums{i'unm‘ﬁéi'amiﬂ%'uﬂ;aLﬁa@iﬁnmlumﬁmmwﬁ'aﬁnﬂms

ﬂ%’uﬂqa LAY OUT 1anunnngaaadtndatyinlng Lﬁ'aLﬁumiﬁgaﬂumiﬂ%'uﬂga

Sheet No.
Work Element sheet 1
Process
Line Name Bar Bevel 12-3 DEPT : Production Line 6
Model - DATE : Lathel,Lathe2
Operator Name ALLOWANCE
OBSERVE TIME (sec)
No. Element Pcs/Cycle 1 ) 3 7 5 3 7 3 3 0 Average
1 |din MATL 15 15 15 15 15 15 15 15 15 15 15 15
2 |whaw Clamp,-leMatl Clamp 10 10 10 10 11 9 10 10 10 10 10 10
3 [Swithon 95 95 90 97 95 98 95 95 95 95 95 95
4 [Matl Out-hawnanuazenn 3 3 3 3 2 3 3 3 3 3 3
5 [asdvaouiuay 4 4 4 4 4 4 4 4 4 4 4
6 |Move To Lathe2 1 1 1 1 1 1 1 1
7 [h¥Funueentiay Clamp, 1d%ua1u Clamy 10 10 10 10 8 10 10 12 10 10 10 10
8 |Swithon 60 60 60 55 63 62 60 60 60 60 60 60
9 [Malt Out Whawshawazeia 3 3 3 3 2 3 4 3 3 3 3 3
10 [psavaoudnashiuauldBox 6 6 4 6 6 6 8 6 6 6 6 6
11 [vuael1l Serration 1 1 1 1 1 1 1 1 1 1 1
Time By PQM Standar.d Time/Piece
Cycle Time 208.0




A15197 411 WORK ELEMENT SHEET ﬁé’dmsﬂ%’uﬂga

32

Sheet No.
Work Element sheet 2
Process
Line Name Bar Bevel 12-3 DEPT : Production Line 6 Serration-+Gridi
Model - DATE : i
Operator Name = ALLOWANCE
OBSERVE TIME (sec)
No. Element Pcs/Cycle Average
rey 1 2 3 2 5 6 7 8 5 10 verag
1 WU, l@fuan(MatL), Clamp 5 5 4 5 6 4 5 6 5 5.0
2 rmﬂ;u start + 1A3099N9111974 10 9 11 10 9 10 10 12 10 9 10 10.0
3 Wduauaan, whaw 3 3 2 3 4 3 4 3 4 3 1 3.0
4 ANIFDY, Mﬁu%umu"la” Box 3 2 3 4 3 2 3 3 4 3 3 3.0
5 rj’w&lvl.‘ﬂﬁ Serration2 1 1 1 1 1 1 1 1 1 1 1 1.0
6 wiuguu, ladusu(MatL), Clamp 5 5 4 5 6 4 5 5 5 6 5 5.0
7 nafu start + 1A389ININIU 10 11 10 9 10 11 10 10 10 9 10 10.0
8 avame, Tsusuld Box 3 9 8 8 8 8 3 3 8 3 3 3.0
9 WnBusméia Box 119uu Parllet 2 3 2 3 3 4 3 3 3 2 4 3.0
o a4
10 o'l Grinding 1 1 2 1 2 2 3 2 1 2 2 3 2.0
11 wiugunu, laBusuJig lock Mat'L), Clamp 12 12 11 12 13 12 11 12 12 13 12 12.0
12 nmlu start + 1A3099N 311974 50 50 50 50 50 50 50 50 50 50 50 50.0
13 [ihdusueen, aveey, thiunuld Box 10 10 10 9 11 10 10 10 9 10 1 10.0
14 ghe'luf Grinding 2 1 1 1 1 1 1 1 1 1 1 1 1.0
15 wiuBwaw, ldfuiniig lock MatL), Clamp 12 12 1 12 12 13 12 11 12 12 13 12.0
16 neia start + Le3aasnarm 50 50 50 50 50 50 50 50 50 50 50 50.0
17 [hdwnuesn, asesey, iauwnuld Box 10 11 8 10 10 11 10 11 10 9 10 10.0
18 iy 15 15 15 15 15 15 15 15 15 15 15 15
4 Standard Time/Piece
Time By PQM .
Cycle Time 203.0 sec.
10.) &IUNANIIALHUIH
: q
328 TT =209
200 F {} 0 0 {} {} {} {} {}
150 268
100 208 203
50 | . 90 73 112
=4 < = < < = = < k= &
= & < c = =) = B iz s 35
5 ™ £ S £ £ g @ E s 2
o = © ® =] =] o = © ® =
] [ s £ £ © = £ 2
B — g © = = B = s £
= - ) S (&) = - & &
~ © — -~ © Z
c @ L] e oy = @ N+
S T = < = s T s &
= © C © = o
= = = =
Before After

3U#1 4.4 LINE BALANCE CHART a3y
Imﬁﬁmmmngms e ANTNIWBBIRIENNINA (Line Efficiency; E)
E = 100 —d = 89.20%

miqtyl,ﬁﬂm’]&lﬁuqa (Balance Delay; D)
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D=nTg- Twe /NTe = (2 x 3.84) — 6.85 / 2 x 3.84 = 10.80%
UszEnFnwanomInaa = 89.20% Uaz MIFQLFDANUFNGA = 10.80%
fUIEWIUAUAAINZAN = TOTAL CT/TT = 411/209 = 1.96 Uszans 2 au

10.2.) FLOW PRODUCT (BEFORE&AFTER)

©991NN13%1 LINE BALANCE CHART vihlwisnsnidudasdiuios FLOW
PRODUCT faflazldnsufisanusuisalunisndasasaiossns 1ou. lagas
LUIRENATINLASEI9NT 6901371971 4.5 Taga1nn13tIa18191n WORK ELEMENT
SHEET (mM33u1aa1) tialinmudsalunmsuiavesudaznszuiunnmsaiusani

d a 1 v a QI ‘&’ v
Lﬁanmlumswama@ada:mwalﬂmm ’ﬁﬁ&ﬂiﬂluﬂﬁiﬂﬂ@LW&J“II%@I"ISJVL‘.IJ@]’JEJ

AN5197 4.12 FLOW PRODUCT ﬁammmﬁaﬂ{uﬂga

FLOW PRODUCT
PRODUCT BAR BEVEL 12-3
BEFORE AFTER
PROCESS| LATHE 2-3 SERRATION 5-6 | GRINDING GRINDING LATHE 2- 3 SERRATION 5-6 + GRINDING
SEC/PCS 268 90 73 112 208 203
HRS./PCS 0.0744 0.0250 0.0203 0.0311 0.0578 0.0564

lag FLOW TIME = TOTAL CYCTIME / 60 = 6.85 3u17ida®h
k& CAPACITY = WORKING TIME / CT MAX = 7.66 / 0.0578 = 132 PSC./SHIFT

11.) MIDULUNAANTA218 OPERATION CHART
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