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The purpose of this research is to study the working condition and the existing problem in aluminium autoparts
maunfacturing, and to adopt the knowledge of industrial engineering work study to provide for improving
productivity. An aluminium die casting factory (DAISIN Co.,Ltd.) especially in lever brake line is chosen as the case
study. It's obvious from the study that the major problem in producing are the lost time of the die cast machine during
the process, the lack of work instruction in decorate station and the lost time from delay in buff station. After

achieving the proposed guidelines the units per hour in die cast station was increased by 32.89% , the units per hour in
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decorate station was increased by 15.81% and the units per hour in buff station was increased by 50.8%.
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Motion-Time Analysis (MTA) 1924 Data Not published, but information concerning
MTA published in Motion-time Analysis Bulletin, a

publication of A.B.Segur&Co.

Body Member Movement 1938 Applied Time and Motion Study by W.G.Homes,
Ronald Press Co.”New York, 1938

Motion_Tiem Data for Assembly 1938 Motion and Time Study, 2 ed., by Ralph M.

Work (Get and Place) Barnes, John Wiley&Sons,New York, 1940,chs.22
and 23

The Work-Factor System 1938 “Motion-Time standards”, by J.H. Quick,W.J. shea,

and R.E. Koehler, Factory Management and

Maintenance, Vol.103, No.5, pp.97-108, May, 1945

Elemental Time Standard for 1942 “Establishing Time Values by Elemental Motion
Manual Work Analysis” by M.G.Schaefer, Proceeding Tenth Time
and Motion Study clinic, IMS, Chicago, pp. 21-27,

November, 1946

Methods-Time Measurement 1948 Methods-Time Measurement by H.B.
(MTM) Maynard, G.L. Stegemerten, and J.L. Schwab,
McGraw-Hills Book Co., New York, 1948

Basis Motion Time Study 1950 Manuals by J.D. Wood & Gordon,Ltd., Toronto,
(BMT) Cannada, 1950

Dimentional Motion Times 1952 “New Motion Time Method Defined” by H.C.
(DMT) Geppinger, Iron Age, Vol.171, No.2, pp.106-108,

January §,1953

Predetermined = Human  Work 1952 “A system of Predetermined Human Work Times”
Times by Erwin P. Lazarus, Ph.D. Thesis, Purdue

University, 1952

szuumsdsenanawes  msndeulainswarnth  Adlufitiouiufe 52UV Methods-Time

Measurement (MTM)
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2.3.3 9%V Methods-Time Measurement (MTM)
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3197 2.2 M3199N (Reach-R)

Distance Time TMU CASE AND DESCRIPTION
Hand in Motion
Moved
A B CorD E
Inches A B A Reach to object in fixed location,
2/4 or less 2.0 2.0 2.0 2.0 1.6 1.6 or to object in other hand or on which
1 a5 2.9 36 24 2.3 2.3 other hand rests.
2 4.0 4.0 5.9 3.8 35 2.7
3 53 53 7.3 5:3 4.5 3.6
B Reach to the single object in
4 6.1 6.4 8.4 6.8 4.9 43
location which may vary slightly
5 6.5 7.8 9.4 7.4 53 5.0
from cycle to cycle.
6 7.0 8.6 10.1 8.0 5.7 5¢7
7 7.4 9.3 10.8 8.7 6.1 6.5
C  Reach to object jumbled with
8 7.9 10.1 11.5 9.3 6.5 7.2
other objects in a group so that search
9 8.3 10.8 (94 ) 9.9 6.9 7.9
and select occur.
10 8.7 il.5 12.9 10.5 73 8.6
12 96 12.9 14.2 11.8 8.1 10.1
14 10.5 14.4 15.6 13.0 8.9 RILS D  Reachto a very small object or
16 11.4 15.8 17.0 14.2 9.7 12.9 where accurate grasp is required.
18 12.3 17.2 18.4 IVeps} 10.5 . 14.4
20 13.1 18.6 19.8 16.7 11.3 15.8
22 14.0 20.1 2 2 18.0 12.1 17.3
24 14.9 215 225 192 12.9 18.8 E Reach to indefinite location to
2% 15.8 22.9 239 204 13.7 202 get hand in position for body balance
28 167 | 2PN 253 Y 2287, L s L R17 F EXEATIGUBH QROnt B Wi,
30 17.5 25.8 26.7 22.9 15.3 23.2

¥, MIAaUIIY (Move — M)

: 4 3 4 4 o o Ao iq 9
msndeuthudumsinaeu lmfiugwitiyadssasditesuiioing lufsganuoismus  na1ildlu

A 9 43 1o
nsnasugIgvudIny

() sssumAvesmsiadeu Tni (Mudnyuzvesms 1dlszamananiugu)

2) 3283URIANIY
3
() JUuvuYeINIIDRY

: o A 9 A a 9 " - .
(4) WIMUNNIUBIY NIBFUAYDINITUYUYY (Static 58 Dynamic)
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15199 2.3 MstAaeHENY (Move — M)

Distance Time TMU Wt. Allowance
CASE AND
Moved Handin | Wt.(Ib.) Constant
A B C Factor DESCRIPTION
Inches Motion B Up to ™U
2/4 orless | 2.0 2.0 2.0 |
2.5 -0 0
1 2.5 29 34 2.3
2 3.6 4.6 52 2.9
7.5 1.06 22 A Move object
3 4.9 5.7 6.7 3.6
to other hand or
4 6.1 6.9 8.0 43
125, 1.11 3.9 against stop.
5 73 8.0 9.2 5.0
6 8.1 8.9 103 5.7
17.5 1.17 5.6
7 8.9 9.7 11.1 6.5
8 9.7 10.6 11.8 7.2
22.5 1.22 7.4
9 10.5 11.5 2.1 7.9 B Move object
10 11,371 2adid, 1865 8.6 to approximate or
27.5 1.28 9.1
12 129 134 152 10.0 indefinite
14 144 | 146 | 169 11.4 location.
B2.% 1.33 10.8
16 16.0 | 15.8 18.7 12.8
18 17.64I¢,1 70 204 14.2
37.5 1.39 12.5
20 19.2 | 182 | 221 15.6
22 20.8 | 19.4 | 238 17.0
425 1.44 14.3 C Move object
24 224 | 20.6 258 18.4
to exact location.
26 240 | 21.8 27.3 19.8
28 25.5 | 281 29.0 21.2 475 1.5 16.0
30 27.1 | 243 30.7 Dol

A. MINYU (Tum—T)
! & o y ' < . 4 e
msvguihumsiadeu lnadefioznyu fie (dnzidhidenldamistiodsusey) Tavmsaindeulnal
. ) o 2 e oo

iHumsnyuile, defie uazuvudmuy seuunudmemvesvudmuy e lFlumsmypuAuegiudauls 2
o A
fife

(1) e lumsnyu

v '
@) iminfdesd

b}
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3. M3nA (Apply Pressure — AP)

' &4 & 4 '
Tuas199zIaaIA1 TMU v0amsna galumsnaniiag Uszneudomsiadeu lnmaiedi

M31N 2.4 M3INA (Apply Pressure — AP)

Time TMU for Degrees Turned

Weight
30° | 45° | 60° | 75° | 90° | 105° | 120° | 135° | 150° | 165° | 180°

Small- 0 to 2 Pounds 2.8 3.5 4.1 4.8 54 6.1 6.8 7.4 8.1 8.7 94

Medium- 2.1 to 10 Pounds 4.4 5.5 6.5 7.5 8.5 9.6 10.6 | 11.6 | 12.7 | 13.7 | 148

Large- 10.1 to 35 Pounds 8.4 1105 | 123 | 144 | 162 | 18.3 | 204 | 222 | 243 | 26.1 | 282

APPLY PRESSURE CASE 1-16.2 TMU. APPLY PRESSURE CASE 2-10.6 TMU.

3. M3V (Grasp - G)

o ﬂ & 2 o ﬂ YA v a ars A ' A L]:j A v '
NITIVUUMIITUNUTIUNUI UNITL u1‘lf1r€]%UﬂQﬂ@QﬂuQ‘”uﬂiau’]ﬂﬂjq WDl u?ﬂliuﬂuﬂaqq']uﬂﬂ

14 dnrvazuaznanlumsdunaad luaisan 2.5

2. MINUTENUL (Position - P)
Y o ' g 4 g 3 - & d4q & 4y a2 2
asnudmdaduauiugnlumsdaszdu, win vienisoeadladimilesdiedndmis naily
o l; 1 Qs
msnadidwmisdnegiy
(1) s2AUANUNBA (Class of Fit)
o P <
(2) aaEUNANARY (Symmetry)
(3) anusn-9elunisdy

naluniie TMU uaaslunisen 2.6

¥. M51aou (Release —RL)

3 < & ' @ A a 2 ' ' -~
msddeaduanuiugmlunsmuaunsddesiag lasilonseiin msddeousiaiiu 2 wpu fe

b
(1 MsUaosNIauuusITUM

¥
A ' =

1 : 4 N a J 4 Y 1
) Mslaosuuuumznou (msﬁaamﬂﬂmmﬁmwmquﬂzwuﬂamaﬂaaﬂ)

nanlumiie TMU waneluaisiei 2.7
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715199 2.5 M3 (Grasp — G)

Case Time TMU DECRIPTION
1A 2.0 Pick Up Grasp--- Small, medium or large object by itself, easily grasped.
1B 35 Very small object or object lying close against a flat surface.
Interference with grasp on bottom and one side of nearly cylindrical object.
! 73 Diameter larger than /2" .
Interference with grasp on bottom and one side of nearly cylindrical object.
1 o Diameter less %" to /2 .
Interference with grasp on bottom and one side of nearly cylindrical object.
< 108 Diameter less than ¥4 .
2 5.6 Regrasp.
3 5.6 Transfer Grasp.
Object jumbled with other objects so search and select occur. Larger than
4A o X 1717,
Object jumbled with other objects so search and select occur. 1/4” x /4 x
® ¢ 1/8to 1”x 17 x 17.
Object jumbled with other objects so search and select occur. Smaller than
B 22 Vo x Yo x 1/87 .
5 0 Contact, Sliding or hook grasp.
3197 2.6 M3 nadEma (Position — P)
CLASS OF FIT Symmetry Easy To Handle Difficult To Handle
1-LOOSE | No pressure required S 5.6 11.2
SS 9.1 14.7
NS 10.4 16.0
2-LOOSE | Light pressure S 16.2 21.8
required sS 19.7 253
NS 21.0 26.6
3-EXACT | Heavy pressure S 43 48.6
required SS 46.5 52.1
NS 47.8 534

* Distance moved to engage ---1” or less.
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M3519% 2.7 M5Uaee (Release — RL)

Case Time TMU DESCRIPTION

1 2.0 Normal release performed by opening fingers

as independent motion.

o
[e]

Contact Release.

%. N1I08A (Disengage — D)

g P & o Eewmia o ) o ~q Y g "o
msneauauiugmlumsunznssneniagaesiuiidaiuliesnaindu nanlslunsneatiusgiu
(1) SLAUAMULUY
(2) Anuen-elumsIy
() dealianmsziaseSannteumials

nalurde TMU wana Tua1s1en 2.8

M31971 2.8 N300 (Disengage — D)

CLASS OF FIT Easy to Handle Difficult to Handle

1—Loose—Very slight effort, blends 2.0 5.7

with subsequent move.

2—Close—Normal effort, slight recoil. 75 11.8

3—Tight—Considerable effort, hand 22.9 34.7

recoils markedly.

2. NIUDY (Eye Time)
1 . @ o & & n & 1o A4 =

mstheeea (Eye Moving) tazianlunmsduda (Focusing) luaminlylidedndeamseling

' ~Aq U 5 'y A Aa & ) & a Yy a a
asznudenan i lumsvianu uadudunmsveslufiafiidensesunudsunaoun 1 azassinisanmsidonan
A::ysl T A
{8 namsvevaiiy 2 Ussinnae

(1) narlumsdsusa

@) nalumsdisaiem

nalunyae TMU uaaa luaisiah 2.9
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A1513% 2.9 MINBY (Eye Time)

D

Eye Focus Time=7.3 TMU.

T
Eye Travel Time = 15.2X—TMU , with a maximum value of 20 TMU.

Where T= the distance between points from and to which the eye travels

D= the perpendicular distance from the eye to the line of travel T.

8. MINABUNYBIIWNIY, U1, 111 (Body, Leg and Foot Motion)

& ' 4 =
JULUUYRINITATDUTIIMY, 1, 171 waaslum1seh 2.10

A13197 2.10 MapdeNTveIIwME, V1, 1M (Body, Leg and Foot Motion)

DESCRIPTION SYMBOL DISTANCE TIME TMU
Foot Motion—Hinged at Ankle. FM Up to 4” 8.5
With heavy pressure. FMP 19.1
Leg or Foreleg motion LM-- Up to 6” 71
Each add’l.inch 1.2
Sidestep—Case 1 —-Complete when leading SS-Cl1 Less than 127 Use REACH or
leg contacts floor. MOVE Time
1} g 17.0
Case2 —Lagging leg must contact SS-C2 Each add’Linch 0.6
floor before next motion 127 34.1
can be made. Each add’l.inch 1.1
Bend, Stoop, or Kneel on One Knee. B,S,KOK 29.0
Arise. AB,AS,AKOK 31.9
Kneel on Floor—Both Knees. KBK 69.4
Arise. AKBK 76.7
Sit. SIT 34.7
Stand from Sitting Position. STD 434
Turn Body 45 to 90 degrees—
Case 1—Complete when leading leg TBC1 18.6
contacts floor.
Case2---Lagging leg must contact TBC2 37.2
floor before next motion can
be made.
Walk. W-FT Per Foot 53
Walk. W-P Per Pace 15.0
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2.3.3.3 1HI8Y29@1 (Time Unit)
A ~ 0 o o [ : v Ao YR a a A
HioamnTldumwouan1¥aeiuduuny 16 framesee. aiumioiialéiuilu 1716 Juil wie =

0.000017 21113 wazteanuazaIn ladaduay =0.00001 ¥ 1ne uaziSonmiaeveaIaitidn 1 TMU.

Aoy 1 TMU = 0.00001 2 1u9 (2.4)
N30 = 0.0006 W (2.3)
N30 = 0.036 - Jum (2.6)

2334 ANNUNUEVRITLUL MTM
1d0aMsAITann NS eI 1R INTZUY MTM euu@I1A1 Standard deviation YD element U
{3 1 -7 - _ =}
AUMIAY 1 frame 38 ¥ 1/16 3U1¥1 = 1.7 TMU. _
9 a wva 1 é Y ] < 1 a0 ca'
tlumsififausiimilalsenoudau element 6069 19 100 element LazuAaz element AN MDY

WUNATTINNY ©

B

2
0"12+03+ ........ 01200 =100G" 27

o operation N 2

Goperation=l.OO'=17TMU (2.8)

¥
fmvimuavesmsUFiaaudin = 1500 TMU wazisiaeamsimanuiuiinielu 95% veawis

4 o
ANVULTOUU
95%CI =20 g eration = 34TMU 29)
& A 34
FINNUAAALAADU e x100 =2.26% (2.10)
1500

o ' 4 ° & - £ o
uuﬁ@ﬂ’]ﬂ'J'INﬂa‘]ﬂlﬂaauﬁ]ﬂqﬂ'ﬁWWQWuﬂQﬂuﬂﬁlWUq 2.3% %Quil’na‘lnﬂ
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3.1.1 Tsanunlydlunsaidnmn
' g Ao P a Y S A
Qﬁfﬂ'ﬂﬂiiﬂﬁﬁaIaﬁ:llﬂﬂlﬂuf!ﬂﬁ']ﬂﬂii‘l]“/]i]?)u’]ﬂﬂ LuﬂQﬂWﬂuﬂju‘ﬂ’NﬂTuﬂWiﬂizﬂaU‘UNﬁ’)uLﬂi@ﬂ
—— v o 2 4 2, P 2, L2 g
NT, FPUTIUITUIUA INAYUNINUTY ‘ﬁﬁﬂ'ﬁ'lJi3ﬂ't)'U?5'1‘!ﬁ')u’U‘Ni'lUﬂ'ﬁﬂg{aQ‘l%‘Uuﬁ'JUﬂSxlﬂﬂxﬂuﬁa'ﬂ muusﬁa
=1 J 1 ] ~ o Q’: - : . ) o o
flanniiu gaamnssunde Tang Insfinzliswnaaala dAniuseIfidenTssnundasudmegiitiondmiu

(&= aQ o a o_w AR
YPIUYUANND UiH‘YlIlWIﬂJ 1NA (UIUAT) l{]uﬂﬁmﬁﬂ‘ﬂ'l

a dd'

o d' Y
3.1.2 dFIVNUIVYUAENGHANINYIVD

v
a4 1

3.1.2.1 NgugnneIves
n. nisAneinsizdmshandlogiiu
(1) M3ANEINITHINY (Work Study)

(2) M3ARY A (Time Study)

v, psfnuImsiudszanSnwaesaomspan

(1 ﬂ15ﬂ§'vﬂ§aa1u (Work Improvement)

2) msﬁnmnaumu (Predetermin=zd)

3122 fisnmdieiineates

(1) Wiy finAna, "mstiivraranvesgadmassumstsznouditnr, SnoiiwuiiSagunoda,
mMadnimnssugaamms YedinIne1de pasnsslumInedy, 2532
371mﬁwuﬁ’f‘fxflumsﬂi"uﬂs.mﬁ‘mﬁnwawﬁmaaqwamnsinmsﬂszﬂaué’ngu TumsfAnymun
Daymifinudl 2 danlnga det. Yynmadwmsiszney 2. Jammednauniesins vldinams
qapla 15U nssensy Awd g azmsYU FoilfiAadnmanyliaugavesnswaa uaz
mnwami%ﬂfmﬂammnumﬂJ5znamm:ﬂi”mh;ﬁwmmms%ﬂfh‘T;ufhuﬂﬁnﬁ’;’wmmmms
Uszneuiinain THandnveas i 6.38% uazrandnuesda Tusussenainiu 7.69%

@ giust Aerwasslva, "m’sLﬁuwaﬂﬁmmqwﬁmﬂisuwﬁm‘ﬁudauiawxmaainﬂuﬁ", nniinus
USgyanumitiudia, madnismnssugaamns fudindnerds ynanseluninedy, 2534
3“/1mﬁwuﬁf’fﬁlumsﬁnmﬁmwua:ﬂmm‘lummﬁm‘?;ud'mTammaamauﬁ‘luﬂszmﬂ wéouia
Uszyndl$3mmsmiiannssugadmms ATumsAnuImsiien uagnIsTumImsHAR e

puame lumsNuRanan
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3.1.3 Anyndeyamllifennulssnu

dsnlssenuazinnmsinlundozusunlaomsowdeyasindmns  dambwinoudsei «

v
' o a o g a o
LUHUNANG wazwinam luaemsnan 5'JU‘V'I~1Lﬂ1J’?J’i’)ll”ﬁiﬂmi’Jﬂ’d'li‘ll'éN'Ui'Hﬂ

=) 4 b4 aK
3.1.4 @enmamsnannlyunsaiani
A av a P poa—", T a o qYu 1 =< 9 A o IR WYo
IUDINNUIENUMTHAANIANUNTI AN AYTUA Vnalﬂlhlfﬂu'ﬁﬂﬂﬂ'ﬂ'l‘lﬂ(lunﬂc] Nﬁﬂﬂﬂlm%ﬁiﬂ‘ﬂ’lﬂ‘li
A a 2 a P a a =1 a ' a A Yo
m'ﬂﬂﬂ‘ﬂgﬁﬂHTlWUQWuQﬁWUﬂWSNaﬂIﬂUﬂ'ﬂllﬂ’lllﬂ'ﬂllﬂﬂlﬁuﬂ’]ﬂ')ﬁ?ﬂi'ﬂﬁ‘\ﬂﬂ'ﬁNﬁﬂiﬂuﬂﬂgﬂ]lla:ﬂ'Ji‘lﬂiﬂﬂﬁ

v ¥y ’
PSudsannfigalunmsinu nssnudimonswiafideninsinyifie “a1wn1spdnusnie Lever-R-Keta”

=
3.1.5 fNHINSTUIUNITNGN
3 o a Y o v R aA ° n’: 7
T.ﬂUmiﬁnywuﬂa‘umsmuuhuazmtjﬂummnmuwmnmsmuuiunnﬁmﬂaumaawummmm
ensHanLasI I YIinOMIsazaneeniTiuuges  eawazadn luMsANYTITMIHITMLAEMS
#nynal MansanITMIhaindou LLNuﬂ“ﬁﬂiSU’Juﬂ'ﬁNaﬂ (Flow Process Chart) ¥83a1H015%11911
4
fame 1
= = J ‘Q’ [ 3 .
n ﬁmumiﬂﬂ&mgﬂ‘]ﬁuﬂ‘u (Die casting)
=1 i : 9 ~
) ?mmﬂmmwmmmummusz‘luuax 2y (Decorate)
y
(3) ADUVANIFUIIU (Buffing)
- o = Qy
(4) ADIHVARIHIFUIIU (Barrel)
¥
(5) dOUYUHIFUI (Dipping)

y ]
(6) anluAIgUUTUTUAILIATBAUE (Machine)

= Y a Y]
3.1.6 dAnmnmlasnslnimaunm
2 ' ' Ay ¥ =2 ad o nyo < 9 a o
msfnyIavesnetetieg  AildnamsAnyiinisden  ldhmsfnywm lasms lduinivy
¥ ' '
nalasms lniinsuna ludnvazmssuaidesudazasa (Flyback Timing) AeramvziSuiigudlunisiuus

s & 5 @ ) y H o o o o i
AR mﬂsmmiwnmxmazq1uuaumnum::mmmmimmm‘nwmﬂmamwmnmﬁmmzﬁu
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. i d ¥
LHAAIMIMTNARIBEIININIUTBLR 7 vesaniidaRaFuau lddadl
v ¥
(1) naiduinlalinweil 6.12,6.97, 6.62,7.35, 6.97
@ uwnuswmnldadlugas 2.2)
3) 181 n=591
' Ao 0 1 a 9 ° @ oA Y o v S ' ]
@) waaehmitum 5 A liifiseweszdeaiimssunauivldasudman 5.91 vuffe 6 M1 uely
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Tuusazamdes azuaas B lumanuin n

v, MsUszliua (Rating)

@ o @ o a o u’: = @ ' { sy y
'ﬁﬁ\i’t)'lﬂ‘ﬂ'lﬂ'liil‘lJL’JaWﬂﬁ'ﬂN'mﬂiQﬂ]ﬂﬁwuﬂﬂ'luﬂﬂﬂllﬂaluﬁ'wﬂ"liNﬁﬂﬂ'li!‘llu'lﬂﬂ’JBU'NﬁLﬁlj'lZﬁiwlllﬂ

¥ k) v v
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A

N
Tugdvesnaniugiu  lumsfnynzldszuuvesmstsziliugnsinsiiamueduisn - Westing  House D
“Westing House System of Rating” #1¢ lanamnuda mazanmanmsmsiintsan Tavefvesfilszneu 4 & 9w
Tumsfinsan Ao AW HNY AN FNIMIIARBN LaTANUTIUANBYBINI TN wihlimsAnsan
) "o o o 13 [ Yy 9 o < a & a
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A 3 - 1 o o o o ) 4 o o
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¥ v v ¥
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' £ 4 ¥
(Basic Time) 9104 U007 7 voaaeiidanatua 14l

() Usziumdasimsviauee lan

ANUTIUY 0.00
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AMNLIARDY -0.07
amasiude 0.01

@) lérnavdszidiv
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= S0
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A a a _a A aa 2 S
139N 3.2 Lmugwmummamuﬂﬂ1‘smaaumamu‘luamuammugﬂvmm

FLOW PROCESS CHART @®van O MATERIAL  (OEQUIPMENT TYPE
Operator Name :
CHART NO. SHEET NO. OF SUMMARY
Subjeét charted : ACTIVITY SUMMARY PROPOSED | SAVING
LEVER BRAKE OPREATION operaTION ()
TRANSPORT |:>
Activity : DELAY D
LEVER BRAKE OPREATION INSPECTION [ ]
STORAGE ~ \/
METHOD : @ PRESENTOPROPOSED | DISTANCE (m)
LOCATION LEVER BRAKE LINE TIME (man-h)
OPERATIVE (S) CLOCK No. COST per case
LABOUR
CHARTED BY : DATE : MATERIAL
APPROVED BY : DATE : TOTAL
QTY | DIST- | TIME SYMBOL
DESCRIPTION 1 case ANCE | (sec) Remark
. ANCE O Q DL
TUADUMS diecast
1 donlUfinszane 0.882 /.
2 Mo 0.072 K\
3 thonszune e Al 0.526 \?
3 thonszue lan 0.288 ?
P — 0.370 ?
6 thunszu Ui Al 0870| | 9
7 i1 AL T T 0.306 .\
8 thunszuae iy 13iiau 1.044 \T
9 HyUM 1.340 +
10 o lvBuaAingg 0.350 /‘
11 onFuanTn 0.380 (\
1 Bou A1 slag 0.350 )
13 oy Idiang 0.072 (
14 't B3RFua 0.480 )
15 112 1.700| &
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4 y - 5 A A as X2
A1319N 3.2(Ad) lmuguwmn1mamimm11maaumamﬁluaﬂmﬂmugﬂwmm

‘ QTY | DIST- | TIME SYMBOL
DESCRIPTION 1 case ANCE | (sec) Remark
ANCE O ‘::) =
16 10110 137w 04s0[ | ®
17 Bow U FmEnumay 03s0] |
18 MBuMAnIMaY 0.072 <\
19 homEnumamniizua 0.480 )
20 “l%mSmmawgu%ﬂuaan(l) 0.310 (
21 douFua 0.072 ?
22 1%’1w§ﬂxmauﬂ1§u§u\nuﬂaﬂ(z) 0.310 +
23 dovFuam 0.072
24 o 0.870
25 douiahaclusa Scrap 0.072
26 vonlfAVFI 0440/ |
27 wduiiay 0.072
28 YU 0.670
29 thofau TR Tl 0540 | ®
30 A 0.072 (\
31 foiAuiasFuen il 1.120 /\‘
32 devFuamln 0.072| €
33 Bouiio lATAR 0.880 >
34 niufiia 0.072
35 fruiiamnfidumiain 0440|
36 2 0.490 (\
37 $witaa T 137iAw 0.000 1)
38 1HAR 0.820 ./\
39 Bouile luffinaiu 0.580 )
40 Ny 0.380|®"
TOTAL

wera a1 lumsn1dunis MT™M
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o q 1 o o o [} [~ n’»’ a o o a
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- o (- o A o o = o
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U7 3.4 uamdulumsidesz ludedsn 1
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3..103 TaymwazgilassannuluaeiiiaRI31au (Buffing)
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UNN 4

HANISAUUUIIH

4.1 vannmadrsvanmdegiuveslssnuladu (Daisin)

NNMSANYMITAMIMIINUaEnaweINInUN 15 lumemsnaniusaile LEVER- R- KETA lawams

¥
AWHUNIUAIH

=3 ad o =
4.1.1 Na"l)'lﬂﬂ]iﬂﬂ‘H1?ﬁﬂ1§‘n1ﬂ‘HIﬂﬂﬁ$!ﬂﬂﬂ
' a ° =< Y an ° o a - Yy Yast a wa =
AouiagdhnsdnyIng  Aswnsdedeuiimsvianaesminaudodeon el 1833 msUfiiasun
o, o a o & ¥ o ° Y o ' o ' - EVN ¢ o
Wuihatiu Tessuandunndeyanmualumsinuudninnutsvesniunudesqme lninsziduns
o .0 a & PR Yo o J:t"il] & ]
wazdawaazain v lidsuas luwuresuinessmniinms Igdydnusiniuuiasguanaedioaems
zd':ly a a a [ 4 o a =3 u)/‘
Whle ludt@ouasluusugivpiumsnanseiles (Flow Process Chart) fauaaslumsiein 4.1 szmudu
, 2 2 T = 20, = By~ & W\ o
aaudevvasFunuluaniiinsdaiuglius s uiuddhnieglidisusussnuiilususuidumsiaiugy

< ' a <, =¥ 4 4 '
Ya ) QLL%'J TIHUNUYUVVIUNIG Naﬂﬂﬂlﬁﬂ@‘uaﬁuffluﬂgu"]Llﬁﬂﬂagiuﬂ‘]ﬂNu?ﬂ ¥

= % a v [ (%] v T :'/
4.1.2 le1nmsﬂﬂyu’mﬂmmﬂﬁmwmimrmﬂuaﬂymzmi%mmﬂammazm& (flyback
timing)
o Ay v ' o A A g Yy ga o o vq Sdq9 o '
wdanndi IduenamesnitiuendesuaziiufinGvudeoudn Asuinsiunar 18 luiildnsdunaua
v 3 v ' v
aznss TavaznatjulduinuSuigud mazaudes nazisusunaivessudesda ly mingmfignivaaee

< & { o a o 1 oo o o
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@y MaUszdiug naINug Iy AIHBLAZNAMIATIIY
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A ldnanuamnldlumsumsAnsnanieazanlunisldeu dmsen 42 sufluawaiiu

' 19 [ ny ac 3 4:‘ A Sy yaa
3m*uauma:wmuUauuasnmmﬂ5gmﬂmwuuuiuﬁmunmugﬂ%mm %QL'Jﬁ']lﬂﬂigWu‘Y]vlﬂﬂﬂﬁ) 224.17
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Fusioda lua daumsnnsanynmlugaiduqeglumanuan n
4.1.2.1 wSsufsunaenasgiuveslsinuiunannasgiinla
1NMSISIUNREUAINANNATTIUIINMTIVIATNTINVNAWIATFIUYD 1IN LAAIAINTIR 4.3
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= a a Y 4 4 aa & S
MAINN 4.1 unugu‘umumswam]s:mmm]maaumammuﬂﬂwgﬂwam

FLOW PROCESS CHART OMAN @ MATERIAL O EQUIPMENT TYPE
Operator Name :
CHART NO. SHEET NO. OF SUMMARY
Subject charted : ACTIVITY SUMMARY | PROPOSED | SAVING
LEVER BRAKE OPREATION operaTiON () 6
TRANSPORT |:> 1
Activity DELAY D 1
DICASTING INSPECTION D .
STORAGE ~ \/ .
METHOD : @ PRESENTQOPROPOSED | DISTANCE (m) 37.2
LOCATION  LEVERBRAKELINE | TIME (man-h) 32.12
OPERATIVE (S) CLOCK No. COST per case
LABOUR
CHARTED BY : DATE : MATERIAL
APPROVED BY : DATE : TOTAL
QTY DIST- | TIME SYMBOL
DESCRIPTION 1 case | ANCE | (sec) Remark
, ANCE @ [:> D
1 1 Al gpanuaznlauaifu 2 0.91 T
2 11 Al gnnTuguFue Lever 2 3.05 T
3 Lever QNAULAZIN 2 1.40 | &
4 Lever 79380YIRYY 2 4.22 e
5 Lever A28 overflow 890 2 2.00 r
6 Lever gniemimniteenuazldomn 1 1.62 ?
7 Lever Qﬂﬁ‘il‘lﬂ: box 1 2.85 o
8 Lever 958nouda liluas
9 Lever gndalaluas 37.2m 4
TOTAL 37.2m | 32.12
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a = P -1 a
FIWN 4.2 uﬂﬂQﬂ"ﬁ‘]Qn]iﬁﬂilTI'JaTﬂlaQﬁﬂ]uﬂﬂﬂlugﬂ%uQ]u

TIME STUDY SHEET
REASON FOR STUDY PRODUCT NAME :LEVER-R-KETA
z[ ORIGINAL STUDY  |MfgTYPE ‘MANUAL
D METHOD CHANGE |OPERATION NAME  :DIECAST
|___] RECHECK STANDARJAREA/CELL# :DIECAST DEPARTMENT
No. PARTS PER OPERATION
TYPE OF OPERATION PART NO.
D MAN MACHINE :DIECAST MACHINE
MACHINE EQUIPMENT
MAN-MACHINE JIG / FIXTURE
ACCESSORY
REMARK Use " Decimal Unit "
100 DM = 60 Sec.
NO. ELEMENT UNIT|FREQ OBSERVED TIME Avg. [Rating|Basic| N
DESCRIPTION 1 | 2 | 3 4| 5 |Timel|Factor| Time
1 [ Al gndnuazimld 2.50{ 2.81] 231 2.41] 3.37
Wi 2 | 268 | 103 | 2.76 | 32.76
2 |hal Qﬂﬁﬂ‘ﬁugﬂ 8.75| 8.59| 8.72| 8.59] 10.25
Fua Lever 2 |1 898 | 103 | 9.25 | 8.09
3 |Lever gnAuLAZINg 3.90| 4.00 3.81f 4.03| 4.84
2 | 4.116) 103 | 4.24 | 12.94
4 |Lever 1193008 YY 13.25| 11.78 12.69] 12.69| 11.68
2 | 12.42| 103 |12.79] 3.72
5 [Lever §iAIELdn 9.91| 6.28| 4.53] 4.59| 4.16
overflow 990 2 1/1 5.8941 103 | 6.07 |210.44
6 Levergmmﬁm‘fman 291 2.03| 2.78| 2.16| 2.03
wazldon 1| 2.382| 103 | 2.45 | 41.4]
7 |Lever gniiuld box 4.87| 3.44| 3.69| 3.97| 4.85
1 | 11| 503 353 4.197| 103 | 4.32 | 37.62
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= ! =S A n; .:
MINN 4.2 (D) uammsnmsﬁn‘ummmammuﬂmugﬂwam

SUMMARY SHEET

PRODUCT NAME :LEVER-R-KETA REASON FOR STUDY
OPERATION NAME :DIECAST ‘ B/ ORIGINAL STUDY
AREA :DIECAST DEPARTMENT D METHOD CHANGE
D RECHECK STANDARD
Layout :
TYPE OF OPERATION
D MAN
D MACHINE
E/ MAN-MACHINE
NO. ELEMENT Basic Unit |Basic Time PerjAllowance Work Remark
DESCRIPTION Time Cycles (DM.) Content(sec)
1 [ Al gndnuazmld
iR 2.76 2 1.38 10% 0.91
2 |an Qm‘iﬂ?ﬁyugﬂ
B Lever 9.25 2 4.62 10% 3.05
3 |Lever gnAvLazaNg
4.24 2 2.12 10% 1.40
4 |Lever 719309¢IR89)
12.79 2 6.40 10% 4.22
5 |Lever gaimcion
overflow 890 6.07 2 3.04 10% 2.00
6 |Lever gnsmﬁnfman
wazldoa 2.45 1 2.45 10% 1.62
7 |Lever gnﬁviﬁ' box
4.32 1 4.32 10% 2.85
TOTAL TIME 16.06 SEC./JUNIT
STANDARD UPH 224.17 UNITS/HOUR
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m31afi 43 urasmsufSeunannasguveslssnufunannasguimia

- NUINIFIH (sec.) UPH (Pcs/hour)
AOIHUMINNIH = e = o ” =
UVIEN IVIANVN UVIEN VAN
o K a
favugInam
(Diecasting) 16.00 15.95 225 225
ANUAITHAIY
(Decorate) 15.31 15.35 235 234
IARIT 1Y
(Buffing) 60.00 58.40 60 61
YANRITHAIY
(Barrell) 6.00 6.01 600 599
YUHITUNIY
(Diping) 21.10 20.27 171 177
A FUHBHNUAIBINTOUT
(Machine) 21.17 21.30 170 169

= A ia . i
4.1.3 WAaINMIANHINAWUUNIANDINY (Predetermined Time Standard)
pawuuvsamesiuldlunsmnannasglashidessunarlasess i lddunsludwnediy
ysnsvieny Tasuenismeiembesiiumsindeulnivessamendaiinaizvedvazidonionisian il
A v 4 P o da o v & 9 a o 4 v
nmndeulnafesiqa Feszszmaiiudulsitinnudiigylussuy MIM Anludeslimsiaszesneiignaes
assfuauiiusanniiga
A s}o’;’ ° 1 ﬂ & ' 3 o [ Ao EY ﬂ
e ldTunsumaineniumandeu invessemeudninnswiussezneiida ldananuiiu
a o Y ] y K @ a = @ =
15efae Inaeenuuiiumiay mu udhiwdasnduithiBuiiTasgady 0,036 1ms1ei 43 Wumsniam
=) J Qy o 1 o U q
WAsgIMTesEnfimsAatuzFuaunnszuY MM Tanhandesvesminaunidouegluzivesmanaeu
] 4 1 =) a J ny Qy
Tavessmonmuaandy mu udmudis 0036 Aezldnailfluaoiinsiatugliunu 1 Funude

18.77 3UA
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M3 4.4 taaenIRNIMRaRNASEIINSEUL MTM vesaaiifinvugiivam

Nueio EaIPIAVDINY Motion TMU I
1 |Benlfinszune R36A 24.50 0.882
2 Noy GlA 2.00 0.072
3 |enszuaelaliive Al MI14B 14.60 0.5256
4 |enszuanlddn M5B 8.00 0.288
5 |thonszuaeiu M5B 10.28 0.37
6 |Hrwnszuaelalfimih Al M20C 24.17 0.87
7 i AL ld iRt T AND AP Medium(90) 8.50 0.306
8 [thonszuanllifiul3Aimg M28C 29.00 1.044
9 NYUA? TBC2 37.22 1.34
10 [BeulvBuamiiney RI2A 9.72 0.35
1 |epfuauium MSB 10.56 0.38
12 [Beu i ltiae siag RI2A 9.72 0.35
13 |voulene GIA 2.00 0.072
14 |#elhn s Mi2B 13.33 0.48
15 [ime 47.22 1.7
16 [heldly Bidn MI2B 13.33 0.48
17 |Benlfimdnuman RI2A 9.72 0.35
18 |vdumanunay Gl1A 2.00 0.072
19 |omdaumauinisun MI2B 13.33 0.48
20 |9minunaumyuiuaniesn() [T AND AP Small 8.61 0.31
21 [idesFuan RL Casel 2.00 0.072
22 |¥mdnunaumyuiuaniesn2) [T AND AP Small 8.61 0.31
23 |daesdua RL Casel 2.00 0.072
24 |Heviniueiouia M30B 24.17 0.87
25 |desvrhasluso Scrap RL Casel 2.00 0.072
26 [BeulifiruFuay RISA 12.22 0.44
27 |wBufidy RL Casel 2.00 0.072
28 |Myudn TBCl 18.61 0.67
20 |feisulAnuamln MI2C 15.00 0.54
30 |Ay GIA 2.00 0.072
31 |BheRruues Fuauingluing [M32B 31.11 1.12
3 |UdesFueminmi RL Casel 2.00 0.072
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M31971 4.4 (A0) HaAIMINMIMNaRNAIglusEYY MTM vesamiiaatugiuau

Nueion EaIDEAVBINY Motion TMU BN
33 |iBouileluiifign R36A 24.44 0.88
34 |vdudide GIA 2.00 0.072
35 |efidmniidumiae MI0B 12.22 0.44
36 |aa 13.61 0.49
37 |hefianld13%iE0 M10C 0.00 0
38 [anefid RL Case2 22.78 0.82
39 [iBouileluiinatlu R33A 16.11 0.58
40  |natly AP Casel 10.56 0.38

57 18.7656

AIUMINAITMINAMIATTIUNNSZUY MTM Tuaoifidugeglumanuan «

413.1 maSauifsunansgvedssnuivnasnasgiuimidnnszuy MTM

M31911 4.5 apamsnlSpuisunannasgiuveslssnuiunannasgminldanszuy MT™M

=\ aBNATFIH(sec)
FoimMIINu ¥ x r
NNMIIVIND39 1NM3AANI19Y8952UY MTM
Ravugiuam 16.00 18.77
ANUAIRITUIIY 1531 20.36
YARITHIIU 60.00 56.38
UAIUHAITUIIY 21.17 20.94

nnMsifSsudfisuAannassunemMsiunanisiunawIasg v ldnnssuy MTM wuhil

a 4 ' ' a o °
ANUAANaIR £ 0.143% %Qﬁmﬂ’ﬂﬂlﬂﬂ LEAIINNNINNIEUY MTM ﬂamu'lﬁ'uazmmmm"lﬂcl%iumi

o A o a o
AmnnavesismsmandidumammsyUSudgs

4.2 wannmIanManNdssansmnaensHan

Wemaunguesmsillssininmd18uds Sefan13sfscud 1y Tasmsnumsiiulszaniam

awmsnan Tanimanmsmanguiastiuygesanu (Work Improvement) i114Tuaenswin LEVER-R-KETA

4 | aa Y o A A 49y qw P Yo aad S aad a
%011«“19]ﬁ:?ﬁﬂzﬂi’)qﬂ']u\iﬂQQUﬂizn1mﬂﬂ001ﬂfllagﬂﬁzIU‘B‘H’V]ﬂzulﬂi‘u 'Jﬁ“ﬂlﬂuaulﬁu'}ﬁﬂlﬁu'lzﬁ”uazuﬂiz

¥
AnSamgeniuay TasswaziBen luudasdauiined
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421 m3d3udyaismemhauvesntihauluamiinsinuiaiugiiuan (Die Casting )

4.2.1.1 Tagldimafini ]l Hvuneum 39191191834 (Simplify the necessary)

y
R R TR R IR RETY

517 4.1 mrassiumdsoanadunufianiimshaudatugiuau

HaNAIRT BN EMIThemlnemsAny A LYW Amesau. Tuszuy MTM nuhmsienmeann

Y [ [ 9 k4 ' v o :ly
mu‘nmmmmuwa:"lﬂnmmanumu

319N 4. 6 MTM misinasH 112319me, V1, 1911 (Body, Leg and Foot Motion)

fAg9ea Type Symbol T™MU Description Second
AUNH TBCl1 18.6 | Complete when leading leg 1.34
Horizontal contact floor.
P— ¢ Tum
AUV Motion TBC2 37.2 | Lagging leg must contact 0.67
Body
floor before next motion can
be made.

o » Ay [ o o o’: = =
nnms1aziu ldms e Fuaundsudissi inar lunisiien 1 afianag 0.67 3w
i 4 ' '

ildnalumsieuvesninavana 417 % uenanildsaannuilesdvesdiwilimen ldaduane
2
1INAY

42.1.2 maSulitmvhauvesmihaulasmsanduneumsiauveaninau
o aa o Y o a 2 ¥ Vv o S o q Vo
nannMsimuadsnsyhaulasliminnudeduau Beaeauas 14diewnFuaiu sz lddunsums
MeanaznaemiinganauaasuuausnvewruglinszUUMsHER (Flow Process Chart) Tumssi

42 2 5 il .
47 Faatunouasla 8 Tuaeu uazaanaadld 2.875 Jurh mldnarlunsihauanasi7.9 %
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4‘ a a a d'l S ‘; ‘:
AN 4.7 uwugwmummamuﬂnmﬂaaumamu‘luﬁmuaﬂmugﬂﬁmm

15 11

FLOW PROCESS CHART O®van O wMATERIAL O EQUIPMENT TYPE
Operator Name :
CHARTNO.  SHEETNO. OF SUMMARY
Subject charted ACTIVITY SUMMARY | PROPOSED | SAVING
LEVER BRAKE OPREATION opERATION ()
TRANSPORT E:)
Activity : DELAY D
LEVER BRAKE OPREATION INSPECTION [ |
STORAGE  \/
METHOD :0 PRESENT®PROPOSED | DISTANCE (m)
LOCATION LEVERBRAKELINE | TIME (man-h)
OPERATIVE (S) CLOCK No. COST per case
LABOUR
CHARTED BY : DATE : MATERIAL
APPROVED BY : DATE : TOTAL
QTY | DIST- | TIME SYMBOL
DESCRIPTION 1case | ANCE sec) Remark
. ANCE e Q L_‘> D
VUADUMT diecast
1 Boulfnszang 0.882 /)
2 ntly 0.072 \\
3 thonsznylifide Al 0.526 \7
3 hwnszuan lddn 0.288 T
P —T 0.370 ?
6 thonszuelUfimis Al 0870| | 9
7 i1 Al T i 0.306 (
8 thonszune iy 3Ry 1.044 \?
9 Myu 1.340
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M3197 4.7(A8) smugﬁ&mmnnwﬁmﬁnnﬁmﬁawaaﬂu‘luaa1ﬁ§ﬂ§u3ﬂ§mm

QTY DIST- | TIME SYMBOL
DESCRIPTION lcase | ANCE | (sec) ' Remark
17 won'luAmanunan 0350 |
18 MEUIMANINAY 0.072 (\
19 SromEnimam vy 0.480 /\.
20 1%’1?1%ﬂlmnwyu%ymmaaﬂ(l) 0310 (
21 dovFuam 0.072 ?
22 Wm%mmaumu%vmmaaﬂ(z) 0310 +
23 dosFuay 0.072
24 S ouiia 0.870
25 dowiaitadluse Scrap 1 0.072
26 1Bou U RYF 0440| |
27 vduiiAy _ 0.072
28 MyUM 0.670
29 foranTUAYFI 0.540| | P
30 Ay 0.072 (

33 Bowile lUfifian 0.880

34 wduTAA 0.072

35 huiiaufiduimisia 0440} |

36 A 0.490| &
37 fwiaa Ty 14fiAy 0.000 1}‘
38 14iAR 0.820 (

39 iBouilelufinatly 0580 |
40 nALjy 0.380| &

TOTAL

HUIYLHR naﬂumsn"l?’fmmn%% MTM
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4.2.1.3 1agl¥imaiin Combine operation or element (5INH3DUENVUADHUDINM)

4 k'Y '@ & o " g
Lﬂi@\uﬂﬂLl.a'JLlﬂW‘uﬂﬁ'lutN“ﬂ'N']uvllllﬁii]

¥ 13
=

Ui 4.2 yamanislinSesintuguiuanuenhiiinlssansam

M3OBNIY Jig/Fixture Nannsonuusaiiosenutldwieudufias 2 @2 uazihwnldezaunsoaams
Y Y 9 v v
Mo aeuadla 2 dunsudedunoui 22 uaz 23 luaisied 4.5 inliaaiaiasld 0382 Surfilu 1 seums

Mamaaiiu 2.03%

422 msffudaismsrhauvesminnuluaoinnuas¥ua (Decorate)

42.2.1 lasldmatia Rearrange the sequence of operations (Lﬂﬁﬂuéﬁu{fuﬂaumsﬁnm)

a o v A % A
gll'ﬂ 4.3 YHADUNIANUAITHITH mmmmmﬂiz“lu Llﬁﬁ,’ﬂ1§ﬂ3‘1ﬂ
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M3199 4.8 HaaIna ¥ UM MUV TN INNUNT 2 35

nantnauldlumsyinaudeisniGuin) 9.06 8.70 8.00 8.63 8.66
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1 332
1. WRusdruna 1. Rusdutlaw
2. myuile 180 2. ﬂiguﬁy'a 180°
3. Resdutlaw 3. Rusdunesnuan
4. uuuﬁ"a 180 4. wyuile 90°
5. Rusdaunesnulan 5. Resdmnesiiuia
6. nyuile 90° 6. Wyuiia 90°
7. Rusdaunesdiuia 7. wyuile 90°
8. ﬂyu{fa 90°
9. RYSAIUN
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M3 uaaena iy sz namug ez vinadegsiminzavesaniinaauzliuam

TIME STUDY SHEET
REASON FOR STUDY PRODUCT NAME :LEVER-R-KETA
Z ORIGINAL STUDY  |MfgTYPE ‘MANUAL
D METHOD CHANGE |OPERATION NAME  :DIECAST
D RECHECK STANDAR |AREA/CELL# :DIECAST DEPARTMENT
No. PARTS PER OPERATION
TYPE OF OPERATION PART NO.
D MAN MACHINE :DIECAST MACHINE
MACHINE EQUIPMENT
MAN-MACHINE JIG / FIXTURE
ACCESSORY
REMARK Use " Decimal Unit "
100 DM = 60 Sec.
NO. ELEMENT UNIT|FREQ OBSERVED TIME Avg. |Ratin |Basic| N
DESCRIPTION 1 2 | 3| 4 | 5 |Time|Factor| Time
1 [ algndnuazmld 250 2.81| 231| 241f 3.37
usifud 2 | 11 268 | 90 | 2413276
2 |1 Algniadugd 8751 8.59| 8.72| 8.59| 10.25
‘T;‘uﬂuLever 2 1/1 8981 90 | 8.08| 8.09
3 |Lever gnALATIN 390 4.00{ 3.81| 4.03| 4.84
2 |11 4.116| 90 | 3.70 | 1294
4 |Lever 137004IRYY 13.25| 11.78| 12:69| 12.69| 11.68
2 | M 12.42| 90 |11.18} 3.72
5 [|Lever QRIAISIDN 9.91| 6.28| 4.53| 4.59| 4.16
GYeRiow BOD 2 | 11 5.894| 90 | 530 |210.44
6 |Lever griowinitesn 291| 203 278| 2.16| 2.03
uazldnn 1| 11 2382| 90 | 2.14 | 41.41
7 |Lever gminld box 487 3.44| 3.69| 3.97| 485
L VL 503 353 4.197| 90 | 3.78| 37.62

]l
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TIME STUDY SHEET
REASON FOR STUDY PRODUCT NAME :LEVER-R-KETA
n ORIGINAL STUDY  |MfgTYPE ‘MANUAL
D METHOD CHANGE |OPERATION NAME  :DECORATE
D RECHECK STANDAR |AREA/CELL# :NEW PRODUCT DEPARTMENT
No. PARTS PER OPERATION
TYPE OF OPERATION > e
E‘ MAN MACHINE :GRINDING MACHINE
MACHINE EQUIPMENT
MAN-MACHINE JIG / FIXTURE
ACCESSORY
REMARK Use " Decimal Unit "
100 DM = 60 Sec.
NO. ELEMENT UNIT|FREQ OBSERVED TIME Avg. [Ratin |Basic| N
DESCRIPTION 1 2 3 4 5 | Time |Factor| Time
1 |gAnBueIn Box 4.06| 5.72| 7.81
nBnsesiessly | 20 | 11 5.863] 103 | 6.04 [ 109.56
2 |gnideselu 591 5.97| 650| 675 6.16
1 V635 6.273| 103 | 6.46 | 3.53
3 |gronlddslRzdng 15.75
75 111 15.75| 103 |16.22| 0.00
4 |gnezly 9.94/ 1037} 10.32| 10.34| 9.03
1 1/1 | 10.66] 9.41| 9.33| 8.87| 8.44|{9671]| 103 ]9.96]| 8.83
5 |gnenld Box 550 731
10 | 11 6.405| 103 | 6.60 | 31.94
6 |gnonaalinelusoniu 247
11 2.47| 103 | 2.54| 0.00

n2
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TIME STUDY SHEET
REASON FOR STUDY PRODUCT NAME :LEVER-R-KETA
ORIGINAL STUDY  |MfgTYPE :MANUAL
D METHOD CHANGE |OPERATION NAME  :BUFF
D RECHECK STANDAR|AREA/CELL# :NEW PRODUCT DEP.
No. PARTS PER OPERATION
TYPE OF OPERATION g
D MAN MACHINE -BUFF MACHINE
MACHINE EQUIPMENT
MAN-MACHINE JIG / FIXTURE
ACCESSORY
REMARK Use " Decimal Unit "
100 DM = 60 Sec.
NO. ELEMENT UNIT[FREQ OBSERVED TIME Avg. |Ratin | Basic | N
DESCRIPTION 1 2 | 3| 4 | 5 |Time|Factor] Time
1 |Lever gnuduan 26.85| 27.23| 27.01
box leunTes 15 | 11 27.03} 110| 29.73 | 0.0
2 |Lever QAVEUIN buff 225|235 2.56| 219} 2.36
AR 2342| 110 | 2.58 | 4.64
3 |Lever g buff 16.78| 16.87| 17.31| 1631| 17.03
ez 1 | 111 |1634] 1678 16.77] 110 | 1845 | 0.62
4 |Lever 119a91u box 0.69| 0.50| 038| 0.62| 0.56
1| 0.55| 110 | 0.61 |59.24
5 |Lever gady 8.03
Bunies 15 | 111 803 | 110 | 8.83 | 0.00
6 |Lever gnvBuiiie 225 235 2.56| 2.19| 236
v buff 1| 2342| 110 | 2.58 | 4.64
7 |Lever gn buffilu 8.12| 897| 8.62| 835 897
L1 8.606| 110 | 9.47 | 2.45
8 |Lever gna13lu box 1.00| 0.94| 0.84| 0.66| 0.65
1| V1] 078 072 0.799| 110 | 0.88 | 39.46

n3
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MIN(EAD) rasaunde PYYszifiy nariugHaz VAR TImINzaNVR I HMITAR TUIM

NO. ELEMENT UNIT OBSERVED TIME Avg. |Ratin | Basic | N
DESCRIPTION 2 3 Time |Factor] Time
9 |Lever @ Check 5 M 41.66| 40.23
5 41.37| 110 | 45.51 | 0.66
10 |Lever gniiundrinld 10.87
Box 10 10.83| 110 | 11.91 | 0.03
11 |Lever sou/aundh Buft 242.55[246.21[250.12
10 249.6| 110 | 274.56 | 1.06

N4
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TIME STUDY SHEET

REASON FOR STUDY PRODUCT NAME :LEVER-R-KETA
ORIGINAL STUDY  |MfgTYPE ‘MANUAL
D METHOD CHANGE JOPERATION NAME :BARRELL
DRECHECK STANDAR |AREA/CELL# :NEW PRODUCT DEP.
No. PARTS PER OPERATION
TYPE OF OPERATION PART NO.
D MAN MACHINE -BARRELL MACHINE
MACHINE EQUIPMENT
MAN-MACHINE JIG /FIXTURE
ACCESSORY
REMARK Use " Decimal Unit "
100 DM = 60 Sec.
NO. ELEMENT UNIT|FREQ OBSERVED TIME Avg. |Ratin |Basic| N
DESCRIPTION 1 2 3 4 Time |Factor| Time
1 |gnenlydunSos barrell 7.65
150 | 1/1 7.65| 103 | 7.88 { 0.00
2 |gnmeselhinidlg 2269
150} /1 22.69| 103 [23.37| 0.00
3 |gnldasfiindos barrel 4025
150 | 1/1 40.25| 103 |41.46| 0.00
4  |9nbarrell 1800
600 | 1/1 1800 | 103 | 1854| 0.00
5 Qﬂﬁam@ﬂmﬁ@ﬁmﬁ 21.71| 22.18 23.15| 27.00
10 | 111 23.51| 103 |24.22] 12.53
6 Qﬂm}ﬁﬁaun 235.7
150 | 11 235.7| 103 |242.8] 0.00
7 gnunaanmm‘fw 425
150 | 1/1 4251 103 | 4.38 | 0.00
8 [gnaumdslazdhanth 269 1.47
150 | 1/1 2.08 | 103 | 2.14 | 137.61

ns
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NO. ELEMENT UNIT[FREQ OBSERVED TIME Avg. [Ratin |Basic| N
DESCRIPTION 1 2 3 4 5 | Time |Factor| Time
9 |QnINGD 30.68
150 | 11 30.68| 103 |31.60| 0.00
10 [ganduld box 55.93| 48.28
150 | 11 52.11| 103 |53.67| 8.62

N6
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TIME STUDY SHEET

REASON FOR STUDY PRODUCT NAME :LEVER-R-KETA
[Z‘ ORIGINAL STUDY  |MfgTYPE ‘MANUAL
D METHOD CHANGE |OPERATION NAME  :DIP.
DRECHECK STANDAR |AREA/CELL# :NEW PRODUCT DEP.
No. PARTS PER OPERATION
TYPE OF OPERATION PARTNO;
D MAN MACHINE :DIP MACHINE
MACHINE EQUIPMENT
MAN-MACHINE JIG / FIXTURE
ACCESSORY
REMARK Use " Decimal Unit "
100 DM = 60 Sec.
NO. ELEMENT UNIT[FREQ OBSERVED TIME Avg. |Ratin |Basic| N
DESCRIPTION 1 2 3 4 5 | Time |Factor| Time
1 |gamBuinldazni 120.4
300 | 171 120.4] 110 [132.5{ 0.00
2 [qnduiuasluie 285.7 285.0f 261.8
3001, I/1 277.5| 110 |305.2| 2.57
3 |90299D 81.25
300 | 171 81.25| 110 |89.38| 0.00
4 |gamduldazni 8125
150 | 171 81.25| 110 |89.38{ 0.00
s | W 145.2
150 | 11 145.2| 110 |159.7| 0.00
6 [gmithnefiiae 145
150 | 171 1.45 | 110 | 1.60 | 0.00
7 |gniSesld Jig 31.47| 32.00| 25.00| 29.00
24 | 11 29.37| 110 {32.30] 14.17
g [gnontaugiin 1.29
24 | 11 129 | 110 | 1.42 | 0.00

n7
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NO. ELEMENT UNIT|FREQ OBSERVED TIME Avg. [Ratin |Basic| N
DESCRIPTION 1 2 3 4 5 | Time |Factor| Time

9 |gnuzi 223.1

96 | 1/1 223.1| 110 |245.4| 0.00
10 |gauvauna’ll 82.85

Golunsdifiverindn) | 96 | 1 $2.85| 110 [91.14] 0.00

11 |gneyud 197.8

96 | 1/1 197.8| 110 [217.6| 0.00
12 |gnonlddelude 2.00

48 |11 2 | 110 [ 220 0.00
13 [gronduludenis 3.43

48 | 1/ 343 110 | 3.77| 0.00
14 [gnAah 14.88

24 | N 14.88] 110 |16.37| 0.00
15 |gnunasdequ 119|119

48 | 11 119 110 | 1.31] 0.00
16 |gnonaintedumanu 321

48 | 11 3.21| 110 | 3.53 | 0.00
17 |gmithaw 60.46| 53.34| 38.94| 55.00| 64.00

24 [ 11 5435| 110 |59.78 40.02
18 [gmirlduvuserey 1.46

24 | 10 146 | 110 | 1.61 | 0.00
19 | grudouldldon 28.37| 26.78| 18.19| 20.31

12 | 11 23.41| 110 |25.75| 53.14
20 |gmihlduvanuusnse 103 1.72

12| 11 1.375| 110 | 1.51 | 100.73
21 |granseliasy 330 1200

396 | 1/1 1200| 110 | 1320| 0.00
22 |gmidiululseeuning 5.75

396 | 11 575 110 | 633 | 0.00

ng
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M31(Ae) urAeIaIate uYsziiy MU IMIEZ VINAMBENIMINE TR THNSYUATUIY

NO. ELEMENT UNIT[FREQ OBSERVED TIME Avg. [Ratin |Basic| N
DESCRIPTION 1 | 2| 3| 4 | 5 |Time|Factor Time

23 [gridwiddeu 12.65

396 | 11 12.65| 110 |13.92| 0.00
24 |gnoy 1800

396 | 11 1800| 110 | 1980| 0.00
25 |gnifusenuniil 6.04

396 | 1/1 6.04 | 110 | 6.64 | 0.00
26 |gnsalditu 5.00{ 6.00| 8.00

396 | 1/1 6.333| 110 | 6.97 | 62.05
27 |ganduldnunlae 6.12| 5.44| 5.3

721 11 5.563| 110 | 6.12| 8.84
28 |gn Check 747\ 7.91| 657 8.18] 5.53

RN 588 6.868| 110 | 7.56 | 38.36
29 [gniihlyTd Box 3.13| 4.62| 4.66] 809 337

101 1/1 [ 453f 422 4661 110 | 5.13 |168.22

N9
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TIME STUDY SHEET
REASON FOR STUDY PRODUCT NAME :LEVER-R-KETA
ORIGINAL STUDY  |MfgTYPE ‘MANUAL
D METHOD CHANGE |OPERATION NAME  :MACHINE
D RECHECK STANDAR |AREA/CELL# :MACHINE DEPARTMENT
No. PARTS PER OPERATION
TYPE OF OPERATION PARTNG:
D MAN MACHINE :DRILLING MACHINE
MACHINE EQUIPMENT
MAN-MACHINE JIG /FIXTURE
ACCESSORY
REMARK Use " Decimal Unit "
100 DM = 60 Sec.
NO. ELEMENT UNIT|FREQ OBSERVED TIME Avg. |Ratin |Basic| N
DESCRIPTION vof o2 \| /374 | 57| Time{Factor| Time
1 |gaMduuneninged 5.66| 5.69| 2.84| 2.78| 440
2 | V1| 428 4275 90 | 3.85|120.09
2 |gnieie 872| 7.97| 8.68| 7.35| 9.28
PR\ € 8.172| 90 |7.35] 15.20
3 |gnndunaziiilldn 5.72| 697 435| 544| 4.84
2 | 11 5.464| 90 | 4.92| 42.49
4 |gnin 246| 1.94| 165 1.79| 1.81
2 193 | 90 | 1.74 33.80
5 Qﬂﬁmm‘ﬁm?mﬁ“ 0.97| 0.87| 1.00| 1.04] 091
2 | N 0.958| 90 | 0.86| 6.51
6 |gndulunioadns 42.10| 41.22| 43.03| 38.97| 39.81
2 |1 41.03| 90 [36.92] 2.07
7 |gnifunniniesds 21.56
w1 ld box 150 | 11 21.56| 90 [19.40] 0.00

10
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MmN tanedeazyeanaie LaznanNAs§IHvesTmiinsinTugluay

SUMMARY SHEET
PRODUCT NAME :LEVER-R-KETA REASON FOR STUDY
OPERATION NAME  :DIECAST B/ ORIGINAL STUDY
AREA :DIECAST DEPARTMENT D METHOD CHANGE
D RECHECK STANDARD
Layout : .
TYPE OF OPERATION
D MAN
D MACHINE
Q/ MAN-MACHINE
NO. ELEMENT Basic Unit |Basic Time Perj Allowance Work Remark
DESCRIPTION Time Cycles (DM.) Content(sec)
1 [ Al gadnuazinld
LR b 4] 2 121 25% 0.90
2 [ihalgnRadugl
F19M Lever 8.08 2 4.04 25% 3.03
3 |Lever gnALMAZIN
370 2 1.85 25% 139
4 |Lever 13500YIRYY
1118 2 5.59 25% 4.19
5 |Lever gniazien
overflow 88 530 2 2.65 25% 1.99
6 |Lever gnioninitesn
uazldon 214 1 2.14 25% 1.61
7 |Lever Qﬂﬁﬁiﬁ box
378 1 3.78 25% 2.83
TOTAL TIME 1595  SEC./UNIT
STANDARD UPH 22577  UNITS/HOUR

V1




M3 ane3PEAzYBINAAD HAZNAINASFIUVBITTNIANUAIAITUIU

SUMMARY SHEET

PRODUCT NAME :LEVER-R-KETA REASON FOR STUDY
OPERATION NAME  :DECORATE Q/ ORIGINAL STUDY
AREA :NEW PRODUCT DEPARTMENT D METHOD CHANGE
D RECHECK STANDARD
Layout :
TYPE OF OPERATION
D MAN
D MACHINE
Q/ MAN-MACHINE
NO. ELEMENT Basic Unit |Basic Time Perj Allowance Work Remark
DESCRIPTION Time Cycles (DM.) Content(sec)
1 |9AMBuIn Box
nBuundeusesslu 604 | 20 0.30 27% 0.23
2 |gniRuszlu
RS . 6.46 27% 4.92
3 |gnonludelRedhen
16.22 75 0.22 27% 0.16
4 |gnezly
9.96 1 9.96 27% 7.59
5 |qnenld Box
660 | 10 0.66 27% 0.50
6 |gnonaslimnelusaidu
254 1 2.54 27% 1.94
TOTAL TIME 15.35 SEC./UNIT
STANDARD UPH 234.52  UNITS/HOUR

V2
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SUMMARY SHEET
PRODUCT NAME :LEVER-R-KETA REASON FOR STUDY
OPERATION NAME :BUFF B/ ORIGINAL STUDY
AREA :NEW PRODUCT DEP. D METHOD CHANGE
D RECHECK STANDARD
Layout :
TYPE OF OPERATION
D MAN
D MACHINE
Q/ MAN-MACHINE
NO. ELEMENT Basic Unit |Basic Time Per| Allowance Work Remark
DESCRIPTION Time Cycles (DM.) Content(sec)
I |Lever ganduIN
box lumeunios 2973 | 15 1.98 30% 1.55
2 |Lever gm«ﬁ‘um buff
558 ! 2.58 30% 2.01
3 |Lever f buff
thaazidy 1845 | 1 18.45 30% 14.39
4 |Lever 119091 box
0.61 1 0.61 30% 0.47
5 |Lever Qﬂ‘ﬂ?m
Bunses egs | 15 0.59 30% 0.46
6 |Lever gnvduiiio
258 1 2.58 30% 2.01
7 |Lever 90 buff cT']'Ll
9.47 | 9.47 30% 7.38
8  |Lever gn2131u box
0.88 1 0.88 30% 0.69

Y3




M319(A0) HaAI3oBazYRIIAAND HBZA NI IHYBIADIHMITARITUIY

NO. ELEMENT Basic Unit |Basic Time Per| Allowance Work Remark
DESCRIPTION Time Cycles (DM.) Content(sec)
9 |Lever 90 Check 5 2!
4551 5 9.10 30% 7.10
10 |Lever gminudanald
Box 11.91 10 1.19 30% 0.93
11 |Lever imﬂ'ﬁ;uuﬁw Buff
27456 10 27.46 30% 21.42
TOTAL TIME 58.40  SEC./UNIT
STANDARD UPH 61.64  UNITS/HOUR

4




M3 BEA3pEazYBINANHD LAZIIAINNIFIUVBITMIHMITANRIFHIIY

SUMMARY SHEET

PRODUCT NAME

:LEVER-R-KETA REASON FOR STUDY
OPERATION NAME :BARRELL g ORIGINAL STUDY
AREA :NEW PRODUCT DEP. D METHOD CHANGE
D RECHECK STANDARD
Layout :
TYPE OF OPERATION
D MAN
D MACHINE
@/ MAN-MACHINE
NO. ELEMENT Basic Unit |Basic Time Per] Allowance Work Remark
DESCRIPTION Time Cycles (DM.) Content(sec)
1 |gnenlidunios barrell
788 | 150 0.05 25% 0.04
2 [gnaeseldinidg
335\ (150 0.16 25% 0.12
3 |qnldasfiaieq barrel
41.46 150 0.28 25% 0.21
4 [Qnbarrell
1854.00| 600 3.09 25% 232
5 gﬂﬂﬁuaanmﬂaz’m%
2422 10 2.42 25% 1.82
6 |gousrisesn
242.79 150 1.62 25% 1.21
7 gnum)aﬂmm‘fw
433 | 150 0.03 25% 0.02
8 [grauundelazdhenth
214 | 150 0.01 25% 0.01

Y5




M319(AD) Hansdesazveana i naznannAsgIMYBIAMHNITANIRI T

NO. ELEMENT Basic Unit |Basic Time Per] Allowance|  Work Remark
DESCRIPTION Time Cycles (DM.) Content(sec)
9 |gnanTe
31.60 150 0.21 25% 0.16
10 [gavduld box
5367 | 150 0.36 25% 027
TOTAL TIME 6.01 SEC./UNIT
STANDARD UPH 598.62  UNITS/HOUR

U6




M UEALDBaz YBIANND HATIIABNASFIHVBITMTINMIYVATUIIM

SUMMARY SHEET
PRODUCT NAME :LEVER-R-KETA REASON FOR STUDY
OPERATION NAME :DIP g ORIGINAL STUDY
AREA :NEW PRODUCT DEP. D METHOD CHANGE
D RECHECK STANDARD
Layout :
TYPE OF OPERATION
D MAN
D MACHINE
Q( MAN-MACHINE
NO. ELEMENT Basic Unit |Basic Time Per|{ Allowance|  Work Remark
DESCRIPTION Time Cycles (DM.) Contefit(sec)
1 |gamduinldaznt
132.47 300 0.44 30% 0.34
2 [gngudiuasluge
305201 | 300 1.02 30% 0.7
3 [gnanse
89.38 300 0.30 30% 0.23
4 |gavduldazni
89.38 150 0.60 30% 0.46
5 |sewduluvamdude'ly
159.68 150 1.06 30% 0.83
6 [gmirlunedilae
1.60 150 0.01 30% 0.01
7 |gniSuald Jig
32.30 24 1.35 30% 1.05
8 [qnonlaluziin
a2 | 24 0.06 30% 0.05

V7




M3(0) HaAaFouazueanauie HAZNANNASHINVITMIMILUTFUIU

NG ELEMENT Basic Unit |Basic Time Per{ Allowance| =~ Work Remark
DESCRIPTION Time Cycles (DM.) Content(sec)

9 |gnuain

2537 | 96 2.56 30% 1.99
10 [gauvaniiel’

(selunsdifieriudin) 9114 | 96 0.95 30% 0.74

11 |gnyud

217.60 96 D] 30% 1.77
12 |gnenludrelude

2.20 48 0.05 30% 0.04
13 gondnuldiiad

3.77 48 0.08 30% 0.06
14 |gnieh

16.37 24 0.68 30% 0.53
15 |gnenadvequ

131 48 0.03 30% 0.02
16 [gnenainyaduuy

3.53 48 0.07 30% 0.06
17 |gnithay

5978 | - 24 2.49 30% 1.94
18 |gmiluvnsaidoy

1.61 24 0.07 30% 0.05
19 | gaidouldldon

2575 | 12 2.15 30% 1.67
20 [gmilduvuuusse

1.51 12 0.13 30% 0.10
21 |gnaseseleiasy 33140

1320.00] 396 3.33 30% 2.60
22 [gaudiulseeuming

6.33 396 0.02 30% 0.01

U8
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NO. ELEMENT Basic Unit |Basic Time Per| Allowance Work Remark
DESCRIPTION Time Cycles (DM.) Content(sec)
23 |gnifudndeuy
13.92 396 0.04 30% 0.03
24 |qneu
1980.00] 396 5.00 30% 3.90
25 [gridueenuiilhe
6.64 396 0.02 30% 0.01
26 |gnanselditn
6.97 396 0.02 30% 0.01
27 [gandulUaewuldz
6.12 72 0.08 30% 0.07
28 |90 Check
7.56 12 0.63 30% 0.49
29 |gmilyld Box
5.13 10 0.51 30% 0.40
TOTAL TIME 20.27 SEC./UNIT
STANDARD UPH 177.60  UNITS/HOUR|

19
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SUMMARY SHEET

PRODUCT NAME :LEVER-R-KETA REASON FOR STUDY
OPERATION NAME :MACHINE Q/ ORIGINAL STUDY
AREA :MACHINE DEPARTMENT D METHOD CHANGE
[] RECHECK STANDARD
Layout :
TYPE OF OPERATION
[] man
D MACHINE
Q/ MAN-MACHINE
NO. ELEMENT Basic Unit |Basic Time Per{ Allowance|  Work Remark
DESCRIPTION Time Cycles (DM.) Content(sec)
1 |gndurnaeinges
3.85 2 1.92 27% 1.47
2 (g
AR ¢ 3.68 27% 2.80
3 |gamduunaziitlyia
4.92 2 2.46 27% 1.87
4 |gnia
174 2 0.87 27% 0.66
5 [gminmuiingesd
0.86 2 0.43 27% 0.33
6 |gndnlunieadh
36.92 2 18.46 27% 14.07
7 |onifunniaiesdng
11d box 19.40 | 150 0.13 27% 0.10
TOTAL TIME 21.30 SEC./UNIT
STANDARD UPH 169.03  UNITS/HOUR
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3 [ a
MIN uamﬂzuuummamﬂ:znaudnq“lumsﬂ'sznﬁuaﬂ:mnm%‘amm?maa Westing House

Skill Effort
+0.15 Al Superskill +0.13 Al Excessive
+0.13 A2 +0.12 A2
+0.11 B1 Excellent +0.10 B1 Excellent
+0.08 B2 +0.18 B2
+0.06 Cl Good +0.15 C1 Good
+0.03 c2 +0.02 C2
0.00 D Everage 0 D Everage
-0.05 El Fair -0.04 El Fair
-0.10 E2 -0.08 E2
-0.16 F1 Poor -0.12 F1 Poor
-0.22 F2 -0.17 F2
Condition Consistency

+0.06 A Ideal +0.04 A Perfect
+0.04 B Excellent +0.03 B Excellent
+0.02 C Good +0.01 c Good

0 D Everage 0 D Everage
-0.03 E Fair -0.02 E Fair
-0.07 F Poor -0.04 F Poor

Al
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M319 nraensysziivdnsnnusNuunazamiinisiay

Aoty ATNENNGY | AW | dnmnaadoy amasiiaue| sz
ﬁﬂeﬁug YSuem
(Diecasting) 0.00 -0.04 -0.07 0.01 90
ANUATTUAT
(Decorate) 0.06 0.00 -0.03 0.00 103
Safnsuam
(Buffing) 0.11 0.05 -0.07 0.01 110
SanfaFua
(Barrell) 0.06 0.00 -0.03 0.00 103
quﬁﬁ;mm
(Diping) 0.11 0.05 -0.07 0.01 110
uRegUUBILANIRT eI
(Machine) 0.00 -0.04 -0.07 0.01 90
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AT uwugﬁnsxmumiwﬁﬂ‘uaqafa1ﬁmmmm’ﬁmm

FLOW PROCESS CHART OmMaN @ MATERIAL O EQUIPMENT TYPE
Operator Name :
CHART NO. SHEET NO. OF SUMMARY
Subject charted : ACTIVITY SUMMARY | PROPOSED | SAVING
LEVER BRAKE OPREATION OPERATION O 2
TRANSPORT ) 6
Activity : DELAY D 1
DECORATE INSPECTION [ | -
STORAGE — \/ -
METHOD : @ PRESENTOPROPOSED | DISTANCE (m) 53.12
LOCATION LEVER BRAKE LINE TIME (man-h) 30.70
OPERATIVE (S) CLOCK No. COST per case
LABOUR
CHARTED BY : DATE : MATERIAL
APPROVED BY : DATE : TOTAL
QTY DIST- | TIME SYMBOL
DESCRIPTION 1case | ANCE | (sec) Remark
: ANCE ; @ E> D
1 Lever 704 Station 0115 1®
2 Qmmmnﬁmﬁuﬁmwé’qm?mﬁus 5m T'
3 ganduain Box 3 uingoades 20 | 1.16m | 023 //‘
4 QNIRET (IINMTULAZIY) i 4.92 ./\
s gnonlufalazden 75 0.6m | 0.16 >
6 gnazly 1 7.59 (\
7 gnunld Box 10 04m | 0.50 Y
g gnunadhihnelusaidu 1 | 076m | 1.94 ?
9 gnunlufaaniliaiFua 45.2m ®
TOTAL 53.12m | 30.70

¥l




A1919 uamuwugﬁmzmuﬂnwamlammﬁ%'ﬂﬁu%mm

FLOW PROCESS CHART

OmaN @ maTERIAL O EQUIPMENT TYPE

Operator Name :
CHARTNO.  SHEETNO.  OF SUMMARY
Subject charted : ACTIVITY SUMMARY | PROPOSED | SAVING
LEVER BRAKE OPREATION OPERATION O 3
TRANSPORT !::) 8
Activity : DELAY D 3
BUFF INSPECTION - [_| 1
STORAGE -
METHOD : @ PRESENTOPROPOSED - | DISTANCE (m) 52.09
LOCATION LEVER BRAKE LINE TIME (man-h) 116.46
OPERATIVE (S) CLOCK No. COST per case
LABOUR
CHARTED BY : DATE : MATERIAL
APPROVED BY DATE : TOTAL
QTY DIST- | TIME SYMBOL
DESCRIPTION lcase | ANCE | (sec Remark
' ANCE ) O E> D

1 5991041 Station 50 buff

> g lfin3os butr 12m

3 gamdun box lihauundos 15 | 1.06m | 1.11 *

4 QIMBUN buft 1 03m | 1.29 /‘

s gn butf 1anzidy 1 10.43 (\

6 2190311 box 1 0.71m | 0.38 ‘T

7 govduBuunios 15 | 041lm | 037 ?

8 gnuduioti buff 1 0.30m | 1.29 )

9 gn butt T 1 467 | &

kK

10 g1 box (Aundv) 1 0.71m | 0.55 \‘\

11 §n Check 5 5.05 ,/)
12 gniundaneld Box 10 0.49 .(/\

13 sonlavud Buff 1 32.62

14 gn11309¢ 11U Box /‘

15 Qﬂﬁ'qllﬂﬁ'mnwﬁ‘ﬁ'ﬂmﬁﬁyuqm 36.6m o

TOTAL 52.09m | 116.46
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FLOW PROCESS CHART OwmaN @ mATERIAL O EQUIPMENT TYPE
Operator Name :
CHARTNO. SHEETNO.  OF SUMMARY
Subject charted : ACTIVITY SUMMARY | PROPOSED | SAVING
LEVER BRAKE OPREATION OPERATION O 2
TRANSPORT l:> 7
Activity : DELAY e, 3
BARRELL INSPECTION [ ] -
STORAGE — \/ -
METHOD : @ PRESENTOPROPOSED | DISTANCE (m) 18.75
LOCATION LEVER BRAKE LINE TIME (man-h) 11.99
OPERATIVE (S) CLOCK No. COST per case
LABOUR
CHARTED BY : DATE : MATERIAL
APPROVED BY : DATE : TOTAL
QTY DIST- | TIME SYMBOL
DESCRIPTION 1case | ANCE | (sec Remark
: ANCE ) O [:) D
1 Lever3d i)’e)g:ﬁ Station 50 barrel ) ?
2 Lever gnun'l8 barrell 150 | 8.6m | 0.04 ./\\
3 Lever qmwsa‘lﬁ’ﬂyﬂ%”l?’{ 150 0.08 1/‘.
4 Lever gnldinafiin3od barrell 150 | 0.51m | 0.23 [}/
5 Lever §Nbarrell 150 1.76 (
6 Lever an@uaanmﬁaé’wﬁw 10 | 0.51m | 2.02 /)
7 Lever anﬁﬁyﬁmm 150 1.35 ./\
8 Lever 1uﬂzn§1gnsﬂaaﬂa1n1{1 150 | 0.91m | 0.02 \?
9 Lever gnuuindalazdrani 150 | 0.46m | 0.01 ‘\
10 Lever NINID 150 0.18 /)
11 Lever gavduoanananild box 150 | 0.36m | 0.30 f
12 Lever Qﬂff 91184 Station dip 7.4m ‘
TOTAL 18.75m | 11.99

U3
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FLOW PROCESS CHART OwmaN @ materiAL O EQUIPMENT TYPE
Operator Name :
CHARTNO.  SHEETNO.  OF SUMMARY
Subject charted : ACTIVITY SUMMARY | PROPOSED | SAVING
LEVER BRAKE OPREATION operaTION () 9
TRANSPORT C:) 14
Activity : DELAY D 10
DIP INSPECTION [ | 1
STORAGE -~V )
METHOD : @ PRESENTOPROPOSED | DISTANCE (m) 36.98
LOCATION = LEVERBRAKE LINE | TIME (man-h) 40.49
OPERATIVE (S) CLOCK No. COST per case
LABOUR
CHARTED BY : DATE MATERIAL
APPROVED BY : DATE : TOTAL
QTY | DIST- | TIME SYMBOL
DESCRIPTION l1case | ANCE | (sec Remark
' ANCE ~ O I:> D
1 77459047 Station 50 Dip //‘
2 ganduin1idalu station Dip 2.5m f
3 ganduinldaznd 300 | 0.36m | 034 /8
e ' ' J
4 gninvuasluye (11 ve) 300 0.79 | &
5 QNINID 300 0.23 |
6 gavduldazniudn 150 | 0.36m | 0.48 ‘\\
7 seaunmdy T dudo 150 0.83 ,>
g g lhneiiTie 150 | 1m | 0.01 /}/
9 gnisesld Jig 24 1.05 ./\
10 gnon'liugain 24 | l2m | 005 )
11 qnu%ﬁ’w 96 1.99 -
12 gruvauiield Golunsdifeiiin | 9 0.74 />.
13 Qnaud 96 177
14 gnonldnlue 48 0.04 5\
15 Qﬂﬂﬂ‘%}u‘flﬂaﬂﬂy1 48 | 0.46m | 0.06 ®
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FLOW PROCESS CHART OwmaN @ mMaTERIAL O EQUIPMENT TYPE
Operator Name :
CHARTNO.  SHEETNO.  OF SUMMARY
Subject charted ACTIVITY SUMMARY | PROPOSED | SAVING
LEVER BRAKE OPREATION opERATION () 2
TRANSPORT E:) 7
Activity : DELAY D 1
MACHINE INSPECTION | | 1
STORAGE ~ \/ .
METHOD : @ PRESENTOPROPOSED | DISTANCE (m) 58.36
LOCATION = LEVER BRAKE LINE | TIME (man-h) 42.14
OPERATIVE (S) CLOCK No. COST per case
LABOUR
CHARTED BY : DATE : MATERIAL
APPROVED BY : DATE : TOTAL
QTY | DIST- | TIME SYMBOL
DESCRIPTION l1case | ANCE | (sec Remark
ANCE 7 OE> D
1 niuwnds Station 50 mic 21.3m Q|
2 gnsooglusaiduihunios >
3 Qnﬁﬁum’mﬁm?m 2 0.83m | 145 /
4 QAT 2 278 (\
s gandunazillia 2 | 071m | 1.86 o
6 gnin 2 0.66 /)
7 gaimeiingoadns 2 | 036m | 033 ,)/
8 gné’wﬂum?mﬁ'w v, 13.94 (\
9 grifuaIniATodand box 150 | 0.36m | 0.06 \f
10 Qnﬁmnwﬁ store 0.9m T
11 gmirhda station 1A 33.9m ®
TOTAL 58.36m | 42.14
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a a d:
ARANGE) Amﬂmmugnmznmnnwaﬂmaaamﬁﬁgnmmm

QTY | DIST- | TIME SYMBOL
DESCRIPTION 1case | ANCE | (sec) Remark
16 Qﬂﬁﬂif”l 24 0.53 .\\
17 QNUNANLDIN 48 | 0.46m | 0.02 ?
18 gnonaInUoiuuIy 48 | 0.61m | 0.06 /‘
19 gaithay 24 1.94 ‘\\
20 gmirlunvuserdoylion 24 0.05 />’
21 goidonld 1 (Sinz 12 §9) 12 1.67
22 g lduvauBuusase 12 | 0.76m | 0.10 \
23 gnanldine titesolitasn 331 396 2.60 *
24 gaituTseouniig 396 | 4m | 001 //‘
25 gnifwdrgdon 396 | 13m | 0.03 ,O/
26 {NOY 396 3.90 ‘/\
27 gnifupenuiilay 396 | 2.6m | 0.01 \.\\
28 Qmw"l”;’mumﬁﬂm“lﬁ'&ﬁu 396 0.01 ,/\.
29 gandul e Taz 72| 091m | 0.07 .,\\\
30 0 Check fiaz 12 M » 0.49 -~ Pe
31 vl Box (rSang 10.6) 100 | 0.36m | 0.40 .<\
32 gnawselvauld Control Card \?
33 g dseldsaiiu
34 gﬂl%u"lﬂﬂ;dﬁ Station 5© Machine 20.1m
TOTAL 36.98m | 40.49
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M9 amamsmomlagds MTM vasanifiadugiliuau

Q]NEI’BEI ‘S'Iﬂaz!‘éﬂﬂ‘llax‘l\ﬂ'ﬂ Motion T™U 31&1‘71'
1 |denhfinszue R36A 24.50 0.882
2 Ny Gl1A 2.00 0.072

3 |thenszuaeldfive Al M14B 14.60 0.5256
4 |Bwnszuaelldn M5B 8.00 0.288
s |tenszaneiu M5B 10.28 0.37
6 |thonszuaelufimi Al M20C 24.17 0.87
7 |min AL T it T AND AP Medium(90) 8.50 0.306
s |thonszuneluidul3Rimu M28C 29.00 1.044
9 |nyum TBC2 37.22 1.34
10 |dorlmBuamiingd RI2A 9.72 0.35
11 Uﬂ“)?,u\nufum MS8B 10.56 0.38
12 [Bou ez slag RI2A 9.72 0.35
13 [vouTldiene GIA 2.00 0.072
14 |Gelhn BAsua M12B 13.33 0.48
15 |z 47.22 17
16 (Bl B3R M12B 13.33 0.48
17 [idoulAmdnunay R12A 9.72 0.35
18 |[MBumanumay GIA 2.00 0.072
19 [omEnmamniguan M12B 13.33 0.48
20 “l‘i’f’mSnsmawgufﬁmmaan(l) T AND AP Small 8.61 0.31
21 |UdouFuam RL Casel 2.00 0.072
2 |WmEnumauryuiuameon() |T AND AP Small 8.61 0.31
3 |UdesFua RL Casel 2.00 0.072
2 |heiuedeuia M30B 24.17 0.87
25 |Udowiatiaslusa Scrap RL Casel 2.00 0.072
2% |monlfAuFua R18A 12.22 0.44
27 |[wBuiEy RL Casel 2.00 0.072
28 |Myum TBC1 18.61 0.67
2 |deidrhAsunuln M12C 15.00 0.54
30 |Au G1A 2.00 0.072
31 |Sefaviagiueminilfing [M32B 3111 1.12
3 |ddesFuaulmi RL Casel 2.00 0.072

%1




ai3a(@e) naaamsmnalagds MTM vesaaiidaduglsuau

NuLey TUATIBIAVBINY Motion TMU BNt
33 |idouileluiifidn R36A 24.44 0.88
34 |[voufida GlA 2.00 0.072
35 |thofieuiidumieia M10B , 12.22 0.4
36 [Aa 13.61 0.49
37 |theRdaly137iRy M10C 0.00 0
38 |efisa RL Case2 2278 0.82
39 [iouilolufinarly R33A 16.11 0.58
40 |nefu AP Casel 10.56 0.38

5% 18.7656
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1319 waaansmnalasds MTM veaamiinnuaan Iz uaIu

\'l'luﬂ'aﬂ ﬂﬂam%'tmmaaem Motion T™MU 931“‘71
ﬂuﬁﬁﬁ\i
1 [®onile1f box 1d Lever R20A 13.1 047
2 MOV Lever(20 i) G1A 40 1.44
3 |tho Lever Wﬂqi'uutﬂémﬁus M46B 40.1 1.4
4 |24 Lever vuASoaites RL1 2 0.07
5 |ipouile'llfinos Lever R20A 13.1 0.47
6 MUY Lever G1A /) 0.07
7 |the Lever miin3eai3os M22C 238 0.86
8 s 99 4.92
9 |#hwLever 1 PBuulAzdeg  [M24B 20.6 0.74
10 [naLever RL1 2 0.07
ﬂuﬁﬁﬂ\l
11 |iBouile’lufines Lever R24A 14.9 0.54
12 |nbuLever GlA 2 0.07
1B |tho Lever wiiidwmiinzly  |M228 19.4 0.70
14 ey 597
15 [Fehhioulse M12B 13.4 0.48
16\ \[1%¢ RL1 2 0.07
17 |wouilelfines Lever R10A 8.7 0.31
18 |M01 Lever G1A 2 0.07
19 |¢ho Lever w1 box M16B 15.8 0.57
20 | RL1 2 0.07
21 iBouile’ly box R18A 12.3 0.44
2 |un G1A 2 0.07
23 |indou box Tftsaidu M30C 30.7 1.11
24 |719box RL1 2 0.07
U 20.36
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1319 wraamsmna las3s MTM vesaa HUan B U

NuLel 3AIBIAVIINY Motion TMU Jnn
1 [Bowile'lui box RI4A 10.5 0378
2 |MBU Lever (10 /1) G1A 20 0.72
3 |the Lever Tfivuindes M42B 374 1.3464
4 | RL1 2 0.072
5 |iouiloluuinsos butt R16A 114 0.4104
6 MUY Lever G1A ) 0.072
7 |thomniinsoq buft MI12C 152 0.5472
8 |buff thanzidy 10.43 0.37548
9 |8 box M28B 23.1 0.8316
10 |ne RLI 2 0.072
11 [idouile lmases buff R16A 11.4 0.4104
12 vty Lever GIA 2 0.072
13 |$hewniinSes butt M12C 15.2 0.5472
14 |butf Yy 4.67 0.16812
15 |fhelalfi box M28B 21 0.8316
16 | RLI 2 0.072

waowdh burr
1 |iBouile 1A switch R20A 12.1 04356
2 |n@ Switch ADA 10.6 0.3816
3 |ibouiloluiidnseu RI8A 12,4 0.4428
4 Warhaseou MI18B 17 0.612
5 |wouilelUmBmlszie R9A 8.3 0.2988
6 novlszin GlA 2 0.072
7 |fwdszuminindea buft M24C 25.5 0.918
g [lufionnon T AND AP Medium 59.2 2.1312
9 [thoitenldiing M22B 19.4 0.6984
10 |netion TL1 2 0.072
1 |fedsznlin M24B 20.6 0.7416
12 |iousionfindoa butf R16A 114 0.4104
13 |Myuio1d buffiIn1een T AND AP Medium 8.5 0.306
14 [myudmidiuna TBC1 18.6 0.6696
15 |thofh buttidlufione M28B 23.1 0.8316
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M e smnalasis MTM vesaaHUan 151U

QTHU'BU 1]333!’3“9\%340]“ Motion T™U 31“71
16 | RL1 ) 0.072
17 [vyuddndy TBCI 18.6 0.6696
18 |oudlo s rumudbutt  |R35A 24 0.864
19 |voud buff GlA 2 0.072
20 S buftuifinses M24B 20.6 0.7416
21 |1df7 buff P2S 16.2 0.5832
2 Bouiloliinetion R24A 14.9 0.5364
23 |ngutien GIA 2 0.072
24 |otienuifindes M22B 19.4 0.6984
25 |ldtien T AND AP Medium 59.2 21312
26 |douflelimBuilszus R24A 44.7 1.6092
27 |noudszm G1A 6 0.216
28 |edszimniindea M24B 61.8 2.2248
29 |lv T AND AP Medium 177.6 6.3936
30 [nuA buff 21
31 |dedssnaniify M24B 20.6 0.7416
32 nalszue RL1 2 0.072
33 |iBouiiolfrhasou R9A 8.3 0.2988
34 |dadnseou MI18B 17 0.612
35 |ivowilo'lifit Switch RIBA 123 0.4428
36 |11a Switch ADA 10.6 0.3816

3% 56.3808

U5




M naamImnalagis MTM veaamHimzgivay

Nudey UASBIAVBINY Motion TMU I
1 |ioowuiie U box RISA 12.3 0.44
) WU Lever GlA 2 0.07

a A
3 10 Lever N1MIATDY M33C 37.4 1.35
4 |z 2.78
3y A A o
5 10 Lever Iin50930 M28C 29 1.04
6 9 0.66
Y] a A 1Y)
7 |80 Lever 1UMin5098 M14B 14.6 0.53
8 T4 RLI 2 0.07
9 & 14.00
333 20.94
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