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% —4i: % & BACKGROUND)

Sony ] 1Z ¥ i ] (Sony Standard Time)

Sony #y #2 / B ]
(Sony Standard Time)

A8 AE P Sony WA B
[
(Operation Performed by Labour
=>» Sony Standard Time)

AR EAE D A A E A B R
(Operation performed by machine
=>» Machine tact)

(In SPEC, we will call it SPEC
M/C tact)

1. Sony WyEZYEEH - A AR {Sony Standard Time (SST) - Labour operation}

1) % & &R TH ST (ST in general context)

a. ST & Standard Time # 4% & (ST stands for Standard Time).

b, — 18 # 1F Y AR B B i 5t 2 AT 2 (B R 1F T & o BF ] (Standard time

of an operation is the time required to performthat operation ),
c. TEVERM BITEA (ST is useful in):
> B[ XA B IR X (Planning: time and manpower) .
AR ATE & (Cost estimation)

>
> E B EFEfE (Performance measurement) o
>

12 0 (Operation decision making).

(ST in general context)

AR VE B R




EE TIREH e fif T B

(Main working time) (Prepareation working time)

P im B ]

(Allowance time)

B P e e ] B ]

(Net time) (Allowance time) (Net time)

| | |\J o Sony » B ERFIETIF
AL 1T SRR

F TR

(Hand work time)

REEHEN | | Sy

(Machine control (ST in Sonv context)

time)

2) R

e (Definition of ST)

Q REEFMEDAR —HRMNWBEEEELZEN TERET, UEF
WERERE, #RETHERET %, TR ERFeRHEZRN

E i

FIT 55 B 5 F5 BE [ (If a skillful operator is working under normal

operating conditions, and he is making reasonable effort, following the

prescribed methods and specified quality standard, then Standard Time(ST)

is that amount of time required to perform and operation in the shortest

possible time),

>

MR FEAFRES, THUE, BEENESRERTA
e A, B TE DB 2|4 A 1500 5Kk A _E (Skillful: average
experience opr, who understands the procedure and the operation of
the M/C or tool required.Normally, after doing it for 1,500 times /
wk) o

RERE . TAE LTI E (Reasonable effort: Concentrating in
her ]Ob) o

EHBRERYE: EERTRREITIALEZAIIRETHHERLT
THE. Wn: & THEE & LA 4.5 A7 (Normal operating
condition: Production engineer should ensure that operator is not

working under condition that will cause fatigue. E.g.: No ladies
operators should carry weight of more than 4.5kg for a 8 hrs work).
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3)

4)

4

a.

b.

C.

d.

>  BEFiE: BIEZE (Prescribed method: Operation standard).
> R EE EARVE: I T B AR A E R QC A (Specified

quality standard: Pass In-process inspection and line QC inspection),
> F R AE R[] (Shortest possible time)o
298 S A% ok I ] (What is HQ ST)?
B S B o B T T — (B B R A RAR OB A E 7 A BB AR T ik AT
R AF 09 P75 By 55 AL 8 1F B ] (HQ ST is the shortest possible time

required for an operator to perform an operation in the most efficient
manner and with the standard production system)o

TRVE A E 7 A T R AT B9 7 % P R i A E 7 5\ (Standard
production system is the most efficient production system among the well

established method).

> R —{B T XA CAST ip B IR B 38 50%09 b3, A4
CAST #t & # & 89 4F 7 i (If more than 50% of the plants are using
CAST m/c for adhesive application, then CAST is the well established
method).

> &P, ﬁﬂ%A/A\’Uﬂloﬁ =& AEMRTRBA, B
WNERAT 9OMsE, AL FEAZERR 2 9 # (Further more,
if company A took 10 sec to apply adhesive at 4 allocaions & company
B took 9 sec to apply adhesive a the same 4 points, then HQ SST is 9
$€C)o

B S AR VE B ] A DORE R AR VB 0% B ] ST AR ST (HQ ST s also called

Standard Net Time or simply ST).

#T Model By 22 g 7 /i B ] 9t 2 3ot 3 MROR R 19 0 3k i AR O e
(HQ ST for new model is actually the designer method ST),

TE S AZ v B ] 89 5% [ ( Scope of HQ ST)

Q

Eap B EN A G —FER, EHELEHE HQSTIs

established for every product. This includes products that are produced):
> B O AEWE W (by ourselves and bear our brand name);

> AN E B E 5 (by other companies yet bear our brand name);
> AR Ty E & (by ourselves and bear other brand names)



5)

6)

7

7 ST 4 7 T2 A o B R 89 Bk B (Responsibility of HQ ST establishment and

maintenance) o

Q

a.

C.

A

48R B 7 ST 0 4 R TR s iZ v BE [H] (By headquarter of each

business group).
4 2 F FIAZ R EER? (What is SPEC/SUB-con ST?)

HFRARERHME —EREZER TN EET XNTH &AL & E
J7 i 3 58 R — TR AE T % W9 3k 4 I ] (SPEC/Sub-con ST is the

shortest possible time required for an operator to perform an operation in

the most efficient manner and with the given production system)

>

BHMEEY N REEFEHFRAAAHEEZMRT ALK
¥ 1E1Z % (Given production system: The operator is using the given

equipment or tool and following the given operation sandard),

BRAR R AE TR 7 AR AR A iy " R 0 2R A 4R 1 R T
(BRI 1E) " { SPEC/Sub-con ST includes time required for all

“temporarily necessary operation "' that is listed in OS} .

>

>

Yo HM BRI HA— SR E EME, FEHIERE
ERILREHHE, F—0 "GRLAHREGRAE " H
SR MNRAEREY . ERAE R, EEFELFEAN RN T
i, FERSAMEEBRE LR, FUSITE SR "Hhrd
AW BEERAE) " TR ECELET AR ERRHE
{Temporarily necessary operation(TNO): because of some material
quality problem, additional check is required to ensure quality of the
final products. A TNO is added to the OS. During budget, it is
expectted that this raw material problems will persist, because no

countermeasure has been found to eliminate this problem,than the

time required to perform this TNO is included in SPEC ST},

BRBEEEMORE Y LAHREFGRAE) " ETRE
(TNO should be review every budget).

TR AR E O ny T B (SPEC/Sub-con ST is also known as
actual net time).
B AZ v B ) B 9% [E (Scope of SPEC / Sub-con ST)

Qe B 0 o B RCRL BT 2 R AR VE B ] (SPEC/Sub-con ST is
established for every product made by SPEC and sub-contractors of SPEC.)
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8) 7L o F AT B[ B9 Bk & (Responsibility of SPEC/Sub-con ST

Establishment and Maintenance)

a.

b.

A A 7 B P (By the respective production department )

TRARERMOCUARZERANM, TEEZEREECEAT
# (Amendment of SPEC/Sub-con ST is only possible during budget
period. Moreover, it should be held constant for the 6 months budget

period).

0 At EE R (Why do we need HQ ST)?

Q

B G B o B ) R L BT B B9 AR B A B, TR AR O B T A
T (When we need to compare performance of different manufacturing

plant making our products, HQ ST is used):
>  WEWFTHE (In the efficiency calculation).,
» AEA—TEA L E K FGE (As an indicator or clue of level of

manufacturing method).

10) A1 4% EF FAZ o B R (Why do we need SPEC/Sub-con ST)?

a.

+ B 6] By A E 3B P Fe AR R T ] 3 E R B9 R 3 (To compare
performance of different production departments and sub-contractors

making products) .

> & (Bfficiency).

» /i LKF (Level of manufacturing).

R 5 A& 7 #FRFr £ ] (To be used in production planning and

control),

> BAEREAEREZE W AEE T W RFHR Because SPEC/

Sub-con ST best describe the given production system),
WA %Ej@ffi HE g EEE (To be used in process design and
improvement activities)

> 4 EHTFH. AP E (e.g. Line Balancing, Loss
Analysis) o

11) 4nfa 2 1 8 F 424 B ) (How to Establish SPEC/Sub-con ST)?

a.

B AR v R R O 2 R B ] #5238l B (SPEC/Sub-con ST is NOT
measured by time study).



> IR AL £ 4 H B ] (Except for machine controlled time) .
b. EFZEREMEFTHE £ (SPEC/Sub-con SST is calculated by):
> H & SONY Hy1Z v B ] # 4 {First using Sony Standard Time
data(SSTD)} »

> WEEBEEELAH A SONY WAZ R SEE, ILEH
e B9 AZ e B 1) ) TR 5 5T A {If the operation is NOT listed
in SSTD, then ST of that operation is calculated by using detail work
tactor (DWE)}.

C. EAEN 7k (L EATH) {Latest Plan (Current practice)} o
»  JH MOST =& & FAZ /& B[] (Calculate SPEC/Sub-con ST using
MOST),
12) A2 YR B 5HE F 3% (Guidelines on ST calculation)

Q FEEERMNEZRNEZ: §R2IF 8 HRENRENSHE
REHE, FERZTZEEERLRE, WERFEZHITH
(Important rule: When establishing ST for semi-automated operation, care
should be taken not to double count operations that can be performed

simultaneously) .

Sony 1Z % B[] - % 28 1E B[] {Sony Standard Time (SST) - Machine tact}
) 2 ZALEEER R (What is Machine Tact)?
QL A8 A8 AT EAE B Sony 12 Y B ] (Sony Standard Time for

operation performed by Equipment, or machine is known as Machine
Tact),

2) Ml EAE B 89 3% [E (Scope of Machine Tact)
QA28 AE e ] R S 2 S AE BT DAL S M A E Sony E R E

(Machine tact should be established for all operations performed using

equipment which produces Sony products).
3) & % (Definition)

a. AL EAER R E A — & b R AR 1 R ] e L8 & e TE & 8 R A
AR EER] . LA 1E1E BER JE 45 & DL TR {Machine tact is the shortest
reasonable time for a part to be processed by a machine under the control
of a skillful operator (or maintenance staff). The following conditions
should be fulfilled} :



> FHEAEAZ VR E M (Equipment is operated according to the
operation standard).

> A IE W 4EFE (Equipment is well maintained) o

> ES A EMTE EZ % (Products produced conformed to quality

standard)

b.  AL# & 1 B i 8,45 (Machine Tact should NOT include) :

>  {ZALEE R $E % (Time loss due to machine down).
> [t AnEE R (Allowance time) o

C. MOBHE By R LR B A AR E 1 R R (Temporary change in
material quality does NO'T justify for Machine Tact revision).

4)  F e R (Equipment Time)

A e ]
(Equipment Time)
|

| |
X o T B
(Main Working Time) (Pre];‘)areat?on
Working Time)

| |

M+ m e R/ B i B B

(Allowance Time)

[
(Net Time/ Cycle

(Allowance Time)

(Net Time)

i Sony * FFasE [
JETIEGLZ fl T [ fe]

F T B R 25 42 | B ] [ ISP (Machine
<H211’1d Work (Machine Control Tart 1in Snonv rontext)
Time) Time)

% — 4% : H W (OBJECTIVES)

1. B # (Objectives)
1)  #4E —1E & 47 8 T4E # % (To Develop One Best Method).

9



2) B AT TR (To Establish Fair Work Time).

B AR = F B (3 Steps For Establishing Standard Time)
1) 447 (To Analyse),

2)  #ik (To Simplify).

3)  #H|#AEH (To Train Operator).

# = 4fi: EF (INTRODUCTION)

=8 ¥ & B & (3 Determining Factors)

1) 4 (What should be done)?

2) & 4 %M (How it should be done)?

3) % K (How long it should take)?

T EE (Work measurement)

) WHEEEE, RO AEH (You want to manage, you must control).

) WEREEEEH, RS ZEEE (f you want to control, you must measure) o
THRE. % F 8L (Engineers, supervisors and managers must be able
to):

1) F3R B8 T8 TA1E BT ol Z8 B0 B {E (Describe the necessary activities required to
do the job),
2) WA BOF| A B A Fr s f (Specify the efficient use of manpower &

equipment) o

THEE B F H W R (Adavantages of work measurement tools)

1) wRET —E 2 'FE IAEF %8 # % E 3 (This tool provides a
methodology to evaluate & quantify the methods of work).

) CRET —EFEEwm kA TAE FiE 4 iIE 7% (This tool provides a
methodology to undertake Methods Engineering & Method Corrections).

3) ' HE 4R W aE 2 80 48 B 15 B, (Its enable members of the manufacturing

team to be provided with information regarding):

a. I T1EB & (The amount of work in each job).

10



b. % (The Method).

c. TLAEWE (The flow of work from one task to another).

5. B 24BMEXFEIIEEE & (Why we use this Work Measutrement Tool)?
) Rk (Fast)o
2) A% (Systematic).
3)  #E#H (Accurate)s
4) P AB %R Reduction of applicatior” s erreors) o
5) 4 X#E I (Reduces paper work)o
6) IR b, B K% R (At management level, this tool

accomplishes):
a. T X|fe7E & (Planning & budgeting).
b. #3%& ¥E (Performance management).
c. & A (Cost establishment)s
T EBREER L, B F &G (At operation level, this tool provides):
a.  PRFFAZ o B ] — 2 (Consistent time standard) .
b. B FF (Reduces grievances).
c. JmEE¥EAIE#F #1510 (Increases operator’ s confidence) o

6. E1EJEF#iik Motion sequence desctibes)
1)  FHE1E (Movements of hands),

2)  HERHE1E (Movements of body)s
3)  # W (Assembly methods)o

7. FAAWASTAETUR TEH =18 7L (Al manual work can be

describes in 3 sequences )

1) —##1E)JE/F (The general move sequence).

2)  Z=#HAEEF (The controlled move sequence) .
3) & F TE AT (The tool use sequence),

11



£ —REERNIERF

. —RXFEWEF {General Move Sequence (GMS)}
) — g 1EE 7 )R 3E —E KBy = i % &) (The general move sequence deals

with the spatial displacement of an object).

D) EFWELZT, PR EEE Y4 A RE (Under manual control, the

object follows an unrestricted path through the air),

ABG ABP A
(Get) (Put) (Return)

A-F1EIEE (Action distance),
B - &K #{E (Body motion),

G - 2 (Gain control),

Q
Q
Q
O P-j (Place)s
%

8 2R 4478 Bl F (BExample of standard time analysis)

Q& 3~4 5 %8| &M W —HE% 7 (Walk 3 or 4 steps to a marker on
floor);
O SERLECHE ALY (bend and rise to pick it up);
O %KEE 3~4 FAHAELFHEANR L (and walk 3 or 4 steps to place marker
on the board).
A6B6G1 A6BOP1 A0 = 200
#,(OR)
AG6B3G1 AGB3P1 A0 = 200

Working: £ 4§ 7~ {8 By 22 F2 (Sum of Indices) = 20
O TMU =20X10 =200 =200 X 0.036s = 7.2s

2.  BI{EEE® A (Action Distance Parameter) - [A]
) #{EHEE (Action distance) - A

O ‘BHEFH. FWES. RWIERZ A = M 1E(E S kS0 & #
1E E 4 2 2 B 1E) {Covers all spatial actions of the fingers, hands, and /
or feet loaded / unloaded (Values can include loaded moves for when

carrying something heavy one takes more(shorter) steps.)} o

12



A 0 1 3 6 10 16

2)  EMEREE P K 2 [E B 1E# 4 (Action Distance, covers all spatial actions
of the):

a. F1§, F (Fingers, Hands),
b. Ml (Feet),
c. 2k (Loaded or unloaded).

8 & Note):
O AFRFIENSHEESFAEE 2" Gem) e 2 L5, A A0 &7 No

time is allowed for action distance of less than 2” (5c¢m) with the hand or

fingers. This is denoted by A0).
3) AO- 475 B (Short reach)
d. SEE /T 2" (5cm) {Reach of less than 27 (5cm)} o
a. A FE (Time is included in):
> 2 2 ¥ (Gain control parameter) - [G]
> HHy 28 (Place parameter) - [P]
b, EEHMEETEENHMEAET —FEEENE —EEEEH Reach

in a continuing cycle as time is accounted for in the first action distance of

the next cycle).
4) Al - % 3% [ (Within reach)
a. T E (Hand reach)
> B &R B By E TR F ek 2| 71K (Reach to object within

reach with or without body assistance) o
> 4 H G1Kh#% % (No body displacement) .
> ¥ G KEE B (Body assistance is included),
b. e F 1 (Foot action)
> JH B (Reach to pedal with the foot),
5)  A3-1~2 % {Steps(1 TO 2)}

a. TE B R B R e KR TR E A (Out-of reach object more than a simple
displacement of body).

13



b. 1~2 5 B K% & (Body displacement by one or two steps):
» 75— 3% (Stepping to the side)
» ¥ 5 (Turning the body around).

c. H— P AN £ {Each step(body displacement) with foot hitting the
floot} o

d. % K% P BE 4 (Average step distance is depending on average

displacement).

e. ®JFTETEFHEE Value application to climbing or descending

normally inclined).
6) B KEBIEWIEE (More action distances)
O AG-3~4 % {Steps 3 to4)}.
Q A10-5~7 % {Steps (5t0 7)}s
O A16-8~10 % {Steps (8 to 10)},

5 1K B 1E 2 % (Body motion parameter) - [B]

B 3 6 10 16
FRENE R 18 B ke B b S T 3 — L AR PR S5 B9 2 KB 1F (Body
Motion refers to either vertical(up or down) motions of the body ot some

obstruction or impairment to body movement),
1) B3-& THH E(G0%H 4 £ %) {Bend and Arise(50% Occurrence)} o
Q ZBTEENEEFRHEERE 50%, W3 — L4k Bend and

Arise occurs only 50% of the time during a repetitive activity, such as

stacking or unstacking several objects) o
Q 2 (Also):
» B3 =% T (Bend Down)
> B3 = H I (Arise Bend)
2) B6-% TFEH E (100%){Bend and Arise (100%)} o

U S64RETHTEHAFETFHAABEUTHLERAFEZ ExfE From an
upright position the body is lowered to allow the hands to reach to or below
the knees and subsequently return to an upright position),

14



3)

4)
5)
6)

0 FRL—FEABEUT, REAHEAE T (tis not necessary for
the hands to actually reach below the knees.Only the body is lowered

sufficiently to allow the reach),

B6

B3 B3
# T (Bend) H L (Arise)

B10 - A sk (W B A A F M B 1E, T8 F)) {Sitor stand (including

all manipulative movements - side steps, movement of chairs)} .

O SFEBRTHECEXSRRGNEERGGYSERATF. W. &
KBy B YE (This value includes all of the hand, feet and body motions
required to position the chair or situate the body prior to or after the body

motion) .
O JFH (Also),
> B3- A Si): WRAT WAL E KB AR 0L A H A

T (If there is no motion to position the chair or situate the body prior

to sitting down)o

>  B3- 3k (Stand): R IR R HK. BT RET TR E 4
H ¥ #h (If there is no motion to situate the body, chair, table in the
act of standing).

B3 - 4 (34 F 1 F1E) {Sit only (No manipulative movements)} o
B3 - 3k (% & F ¥ B 1E) {Stand only (No manipulative movements)} o
Bl6- Fa FI(E &2 FIars B P, A 3~4 F &8P PY) {Through

door (include reach to door, opening door, take 3 to 4 steps to walk through

door and closing door)} o

O FHEMAGEE, SEXRERNEER: £FMANHM, FHAMTX
% J& B Y] {Passing through a door (hinged, double or swinging) consists of
reaching for and opening the doors,walking through the doorway and

subsequently closing the door} o

15



4.

Q AHETEZEFFEFHMOF LR 3~4 % (Do NOT include
those 3 to 4 steps used to walk through the doorway in the action distance
papameter) o

7)  B16- &€ L&)€ T (Climb on or off)
O @#FRetEHCTHIGAF. Wi EEE1E (Includes a number of

hands and body motions required to climb on to or off of a loading dock

type platform, or climbing into a truck frame),

2 1) 2.3 (Gain Control Parameter) - [G]
) G- % (Gain control)

Q w#EFANEEREEGFE, TP, FEX&G—E#IUERE
It H % Ja & B {Covers all manual motions (mainly fingers, hands and feet).
Required to obtain complete control of an object or objects and

subsequently relinquish that control} .
2) Gl -#4 (Light object)

Q TUA-RIMRFREE—MWd. SEMETRBELCH &
v, BAFE FOWH—EACHEREZRTEETUR— R
EMAFREE—MHm. EEMETRBELCHET, EHF
H. F. WH— {45 B fE B A 5 37T £ E| {Can be performed by
one or two hands as long as only one object is obtained. The object may be
jumbled with other objects, lying close against a flat surface or simply lying
by itself. Control may be gained by simply touching the object (contact

grasp) with fingers, hand or foot or by a more complex grasping action} .

> F—RIEMRFEE— U4 (One object is obtained by one or
two hands).

> B BOR K By itself or in a jumble),
» & FE_E (Lying on a flat surface).
> 2 E1E (Complex grasping action)
>  F18, F B (Fingers, hand or foot).
8 il (Example):
Q 282 F [ (Pick up a telephone receiver) o

16



a

U

I i N

e #2418 & B2 & — i #.[F (Obtain one washer from parts bin full of

washers)o

¢ & b2 K # (Obtain sheet of paper lying on desk) o

Jil & F A — AN F It (Pick up a manual using both hands)

¥4 E 4 1% 41 (Gain control of an elevator button),

G1- JL{EH & (Several objects)

> R JUVEN G RE —RREHEE— e %, A Gl (fseveral

objects are grouped toghter or arranged in such a way that they can be

picked up as an object, G1 will apply),

# 4 (Example)

Q

b.

JU SR 2 i 42 2 B (Several pencils standing together in a holder).
G1 - 2 (Obtain control)

>  Jl— R F2— 14 % (Obtain control of one object with one
hand),

G1 - [F B2 (F Bf) {Obtain control (SIMO)}
> 1yt E 2 B N — 14 % (Obtain control of one object

while at the same time gaining control of another object

simultaneously) o
G1- ¥ 4(F BF) {Light object (SIMO)}
» WRFREFEWMEYH (Gaining control of two objects

simultaneously - both hands),

£  Examples % 4 :

3)

Q
Q

— F & ¢ — F 247 (Hammer and nail lying side by side).
—FRMWETE2RE, —FRA K2 E % (Washer from one full

parts bin and a bolt from another).

G3 - 2 (Obtain control)

a.

G3 - B4 (CF [ BF) {Light object (Non-SIMO)}

> REEEBREWEN, WFAREBHEE AKX, E£
H 46 Ja JJlE /¥ (This values will be used when there is limited practice

opportunity available. The activity consists of a SIMO action distance

17



“A " with both hands but the grasping of the objects is two separate

actions)o

8 £ 4K EE (Obtain control with weight)
O &4 (Light object) <2 /A7 / F (kg / hand)
O 4 (Heavy object) > 2 A JF / F (kg / hand)
b. G3 - M E A (Easy heavy)

> RE LA B BT R ) B KNG —E G3
#1 (You can identify a G3 heavy object by the hesitation or pause

needed for the muscles to tense up prior to lifting) o

> EENERTUMMES AR ERLLE -—HENTLL
gtk —H E W AN BB 5 2 # (The effect of weight can be
influenced by the shape and location of an object - a heavy briefcase

with handle is easier to gain control of than a heavy card-board box).

£ f#l4m (Example):
M 3 F & E A % E L (Get hold of auto battery on floot)
JH 773 91 & 19 45 T (Brace body before pushing heavy box)
B F 4 Z M F 4 (Take hold of hand cart before pulling) .
c. G3- % (Blind or obstructed)
> FIRCAFTER AN G BOH R IERE S E| 4 d (The fingers must

. &« . «
either “feel around " for an object or “work around " an

U O O

obstruction to reach the object),

&  #l4n (Examples)

Q 7% 82— 34 # # B (Obtain a washer from a stud located
on the other side of a plate).

O (#F 2| %A% 7E 4 5 @8 3 8 (Reach for spark plug located behind the
air cleanet),
d. G3-1#H (Disengage)

> HABmE—EK. ERRGEY, MEERFEHE—
1 42 IR % 8 12 2h 12 /8 (Apply muscular force to free the object. The

18



4)

application of pressure followed by a recoil, the object travels through
an unrestricted path through the air),

%4 (Examples):

Q {TH#ZEZE Remove cap from pen).

Q AR T A E F R4 Remove tightly fitting socket from a ratchet
tool) o

O  B#ZE Remove cork from a wine bottle)

e. G3- 4 (Intetlocked)

> —fEsrfE e RELE R, FERRERNSALE
(The object(s) is intermingled or tangled with other objects and must

be “worked free "' before control can be achieved).

%4 (Examples)

Q

Q

T E 45 k2 — 4T (Removes a hammer from the bottom of a tool

bOX) o

e —E % & F 2 W2 ™% (Pick up one spring from a box of

springs) o

G3 - I & (Collect)

> e RALEERE R, wRER, ZAFHELETEL
H—18. R A, W F 460 A L & 37 2| — & (Objected
are either jumbled together in pile or spread out. If jumbled, control of
several objects is achieved by digging the fingers down into the pile

and bringing up a handful. If spread out, the fingers must sweep the

objects together before gaining control),

B4 (Example)

Q

Q

R—EETEN BT (ERE: T4 2 mkE— R4
¥, Al G1) {Grasp a handful of nails from a bin. (Note: If only one nail

was selected from many in a parts bin , it would be a G1)} o

SR—UE, —E, —HHBE, FR—EFHE Pickupa

pen, pencil and eraser, spread out a desk, in one motion with one hand).

G6 - I Z (Difficult heavy)
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O —EEHHEREE. LEZRALFHERT (Obtaining control
of a heavy object with difficult grasps. Especially a heavy box without holes
or handle),

7K B 2 3 (Placement parameter) - [P]
1) P - (Place)

0 GiE—EHEBHEREREEGFARE, KT HRES
He7| . o B DL R iR ik 48 € AL E (Includes all motions in the
final stage of an object s displacement, for the purpose of aligning,
adjusting, and / or placing the object in a more or less defined location

before control is relinquished)

2) PO - 3% jk (Place zero)
a. PO-##EfF (Hold)
> —HURRARTOREZLE —EEER "A"WALEIE
£, Hlan®— iR TIE-F 2| W 71 3% L &9 P9 %0 (The object is not
placed but merely brought to a location with an action distance “A "
and held. An example of this would be to get a job card and bring it to

the front so that it can be read),

b. PO- 47 (Toss)
> WHIKINENE R, Ry B B 1E BB B AR B 7 (No place

parameter occurs, the object is released at the end of the action

distance. The action distance value will still apply).

8  f|4r (Examples):
O Z&REE4ET E (Toss finished part into bin),
O 447 KB 4738 ST 3 8 E (Toss balled up paper into trash can),
3)  P1- 3 (Place)
a. Pl- k% —3#% (Lay aside)
> W fkik B — 3% F Bl 9 % (Move object aside with no alignment or
adjustment ),
8  fl4m (Bxamples):
O B 454 (Aside pencil)

20



Q FiafE £ £ (Lay manual on table)
b. P1- %7k (Loose fit)
> BERAH—EHEE. ZIANE, RIEMEKRERE Y (One adjustment

is required to bring to a pre-determined relationship with its
destination. Tolerances are loose enough to require no pressure to

engage the objects).

8  fl4m (Examples):
Q  #[@E %k 2|#4# E (Place washer on bolt),
O WA 4423 L E (Insert quarter in vending machine) o
QO T EHEEH Hang up telephone receiver)

4)  P3- 7k (Place)

P3
| |
N EWA A8 Ao o 2 2 A LI
(Fit with some (Minor (Loose fit blind or
pressure) adjustments) obstructed)

a. P3 — B (Light pressure)
> WTHAZHFERIAKE, FEHTWEE D Due to close

tolerances or the nature of the placement, muscular force is needed to

seat the object) o

8 #|4r (Example)

7E1 4 % B (Place moist stamp on envelope)o

4TH7 3 AL E (Press thumb-tack into cork board).

F IR B 46 N\ 45 JE (Insert electric plug into socket)

P3 - 3% (Adjustments)

> TR B SR AR AR B R T A L E o (Recognised by

obvious fumbles or adjustments of the object at the point of

o O O O

placement),
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8 f

U 0O 0000

> HE TR T S B A e R e SR B AT B A A
K7k & BE B9 #11E (Adjustment - any hand or finger motions occurring

at the point of placement to orient or align the object).

4 (Examples)

FTFLE 4T (Align center punch to scribe mark).

] 7 41 7 4% (Place paper in notebook binder).

S Bk 4 B (Place key in lock)

B2 4% 3k B2 44 3L B (Place screw-driver in screw slot)

B, — B4R i A2 2R 3B T (Jog papers to straighten) o

F— W4T 2 1R (B 46 5 #8) {Place a thread fastener (Initial start of
threads)} o

P3 - # R X (Double)

> EEEAN B R R, S R T ] B R
Wk E . R AL E R S0 ZE A — 8 38 % (Two distinct placements
occur during the placing activity involving either one or two objects.
There must be an adjustment between the first and second placements

for double placement to apply).

8 P4 (Example)

Q

Q

T I, %5 £ (Place bolt through hole, then nut on
bOlt) o

WRFEER, RErEE B L (Place bolt through plate and

fasten to engine mount).

P3 - #/F1F (Intermediate move)

> AR KN PRI B KN RS R EE, AnlE gk — WA
3 % B 3L (Objects of the same size or different size objects where
no visual selection is required as in randomly placing a handful of

coins into a coin-slot)

8 & Note):

Q

WREHEORLEFIHERFH BN AL REZ TN, REDPI
T F VLT (If the coin is already held between the fingers for loose insertion

with fingers for loose insertion with one adjustment, only P1 is allowable),
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5)

P6 - & (Place)

a.

P6 — #4-Fh1E (Intermediate move)

>

RE— A RE, JUEFEF BRI T E B MR EN
B —EZLETRS IR SER R BEmkE. @A
R R — R I H K, BT AL 389 B {F (Before placing
an object, several fingers and hand movements are needed to select
and shift one of several different objects from the palm to the
tingertips. Including turning the hand over and visual selection of the
object. Heavy or bulky items may require a series of placing, regrasping

and moving activities) o

E & (Note):
Q wRATAGHERE KN, &L FEEEFRHE (Ifall objects are the

same, the intermediate move is accomplished internal to the action

distance).

4w (Example):
O R—EEHFHAFRE (A - EROFWERRL, FRANRESH

(From a handful of change, use the thumb to push a dime to the fingertips

and place it in a vending machine),

Q K—EAETHEEA, REHEEEEHE (Place large box down on its
corner and “walk " it into the place against a wall),
b. PG - ¥ # (Care / precision)
> HEWERNFEREM/ AN FESR, ERERAAES B
#/E " (BExtreme visual and / or muscular control is needed.
Characterized by obvious “Slow Motion " during placement).
%] 4 (Examples):
O % 414% (Thread a needle),
O &304 8RIED (Place soldring iron to crowded circuit connection) .
c. P6- #E B (Heavy pressure)

>

Plan—HEFHFANTHIESLE), FE-FEANIEERR
o FREEREIMEMERFFRFFA S (As aresult of very tight

tolerances (not the weight of the object), a high degree of muscular
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8

a

a

torce is needed to engage the object. Characterised by regrasping the

object and hesitation for tensing the muscles),

E & (Note):

Q ENHTERERNBREELARE. T, EF/ZAEFEIEH
Rk E B 8 1EE (The weight alone has no effect on the choice of
an index value for place. However, weight and / or bulk may cause

adjustments which will influence the placement value),

$| 4 (Examples of heavy pressure)
Q W—HE K4 TH#HE 7R E4 T [ (Pushing a large box into its

place between two other boxes) .
d. P6 - [EL& (Blind or obstructed)
> REZRMEXRA - LFRFHNEEEE R (Several hand

or finger movements are required to work the object around
obstructions or feel around the destination before placement can

occur).

%41 (Examples):
O FERE2|E# 8% L (Place nut on hidden bolt) .
Q& k7% 28 ki %8 2 Al (Place spark plug in engine block).

O BEFEFHEEN LT EEHEE (Place electric plug in socket located
behind table),

— BB F ST
e T A TR OR R T e R, PR By A B B A R (Fill out

the sequence model following each example and calculate the sequence time in

TMU).

D

2)

EFE&—F4, AFE—MRE, BFHEHIE (With sewing needle in the left
hand, pick up a piece of thread with right hand and place through needle eye).

A B G A B P A = T™MU
AL F & — st siE, ik 8 PaFsl FinE shal B (From a seated

position, pick up a dull pointed pencil and place it in a sharpener located 8 steps

away) o

24



3)

4)

5)

6)

7

8)

9)

10)

A B G A B P A = T™MU

e REe — LR A —TWER A — 5 2 s 2%
25 B (Take a handful of change from your pocket and place a dime and a

nickel into a vending machine),

A B G A B P A = TMU
WRET LE—EEFHIFEECER F— RF 2N L (Take a paper clip

trom the table and attach it to papers in the other hand).

A B G A B P A = T™U

AAFRTAFLWSTE LT, A EMERE LT L —3% (With
the right hand, remove the snugly fitting cap from a pencil being held by the left

hand and put aside both cap and pencil on the table).
A B G A B P A - TMU

—ETABAE-RREWABREAL 10 QG R)H LHE—FEHEE
R I IKIE K E L {An operator standing in front of a bench gets a heavy part

from the floor and places it on the bench. The distance from the bench to the
partis 10 feet 3m)} .

A B G A B P A = T™MU

AW FRET LR—FED, £S5 PHEEHLWEY, WHAHAEIFR
[¥] £ & 7T (Using 2 hands take a heavy part from a table, walk 5 steps, place the

part in a tote pan located on the floor, with no adjustments and return to the

same table)o

A B G A B P A = T™MU
FIWF &£ LT LR BUK EIE R E T 4T BB (Using 2

hands, pick up the pencil and eraser lying on a desk within reach and place them

in an open drawer),

A B G A B P A = T™MU
AT R, R — SRR AROF I BE £ B P (While seated at desk,

collect several sheets of paper together and jog against desk top to straighten),

A B G A B P A = T™MU

—ERmENETEE—HEARREAB LN T —EHAE, LATH
MAEMM, CERERZLEEMEEMRAE, HFH EMRE2RE.,
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(3% & T &) {A clerk obtains a letter from a box (within reach) and delivers it to
another office located upstairs. He must pass through the office door, lay the
letter on a desk, leave the office and close the door before returning to his
starting point. The stairs (10 steps high) are 15 feet (4.6m) from his starting point
and 35 feet (10.7m) from the office door, (which is 4 steps from the desk)} .

A B G A B P A = T™U

35 ft = 14 steps 4 steps

<«

»
>

\4

A

Total: 6 + 10 + 14 + 4 = 34 steps

15ft=6steps | 10steps

FEHE: TEEGEEF

1. Z¥EHE)E/F {Controlled Move Sequence (CMS)}

D

MIKZEE—f "RE" 2B LEHH. SEARNEHED LB T
i By IR %] (Describes the manual movement of object over a “controlled”
path. The movement of the object os restricted in at least one direction by

contact with, or an attachment to another object) o

ABG MXI A
2 (Get) %% % 2, B € (Move or actuate) iR [ (Return)

A - B1EFEE (Action distance).
B - & &K% 1E (Body motion),
G - 2 (Gain control),

M-ZESS, CQEFAHFIENNEEZENEE LV HH

1E (Move controlled, covers all manually guided movements or actions of

I N I Ry

an object(s) over a controlled path),

O X- TH, EEZE0H ITIEZANET L E AN (Process time, the

work controlled by processes or machine and not by manuual actions),
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Q I-#0f, B8d@fEsrm, w2 K% BRI HAENE (Align,
refers to manual actions following the controlled move to achieve the

alighment of objects).
2) % #E#1E (Controlled move)
Q

— R RN E 7 — R g, (i BEH—RTFER
— R 2 ¥, Bk X4 %F) {Any move where an object is in
contact with or attached to another object. (Example: Sliding a box across a

table, shifting gears, pushing a button, etc.)
2 ¥ E1E 2 3 (Moved Controlled Parameter) - [ M ]
1) Ml - Z#EE1E (Move controlled)
a. M1 -3 /47 / 7% (Push / Pull / Pivot)

> EHATRET 12 #G048cm): T FRBHBYERH
i 12 3~ (30.48cm) 8y 5 B {Less than or equal to 12 inches
(30.48cm): Object is displaced by movement of the fingers, hands or
feet not exceeding a distance of 12 inches (30.48cm)} o

8  fl4m (Examples):

E 3E# 55 (Dial telephone)

JE| B s 35 4 2% (Press clutch pedal with foot)

i 45 B AR & 4 AL (Operate feed lever on cutting machine).

M1 - #41 / BB / # 4l (Button / Switch / Knob)

> FFi, FRHN—HETHNEE, BHREHESEEES

# 2R (The device is activated by a short pressing, moving or turning

o O O O

action of the fingers, hands or feet),

8  fl4m (Examples):

i E 2 5B 4 (Press telephone hold button),

EE s | g R B BA B (Flip wall light switch).

¥ B4 F B JBF A2 (Turn knob to open cabinet) o

¥4 F A JEH (Turn TV station selector knob one notch),

U O 0 O

2) M3 - % E1E (Move controlled)
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a. M3 - BEEHE AT 12 % T (30.48cm) {Greater than 12 inches
(30.48cm)}

> MAENBBHEEAT 12KT, BB, ARERIERD
K8y /NEY1E {Object moved a distance greater than 12 inches
(30.48cm). Short actions may be included to unlatch or unhook the

object before movement} .

8  fl4m (Examples):
O  fra FH4EMH Pull chain hoist).
O TR K XHAE (Open file drawer full length).
Q LEHwmeyHmT EAMIES ELT (While sitting in a swivel chair, push

away from desk with feet),
b. M3 - % AR /7 (Resistance seat / unseat)
> FAhEMEBEABRMEHEHE. EEFEE 12 F~F(30.48cm)

{Muscular force is required to overcome friction. It may be required to
seat or unseat the object or simply to sustain movement of the object

against resistance. Up to 12 inches (30.48cm) of movement is
included} o

8  fl4m (Examples):

£ 2 F FA4E 84545 (Push heavy carton across table).
F 46 F 48 B 42 (Final turn of nut with wrench),

2 | = (Pull up emergency brake).

c. M3 - ¥ ¥4 (High control)

> AEAVEENRESD, BEEEG, HENEY BN ERRET
WP R T o T B A A SRR AT 00 B AR Ay e A R

I B B 2 (Movement is slowed to keep within tolerance limits,

U O O

prevent injury or damage, or maintain a specific orientation of the
object during a controlled move. There must be eye contact with the

object and its surroundings either during or at the end of the ove),

8  #l4n (Examples):
Q =HEleawzE%, HEXHELE (Turn a safe dial to a specific

number without going past the number).
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3)

O 4 F X & 4% (Draw a straight line without using a straight edge)

d. M3 - WE B BE & fa /N T 80 ZF T 12 3£ ~F (30.48cm) {2 stages less than
or equal to 12 inches (30.48cm)}
> WRAEWARE G W BE BB R E T 12 3 (30.48cm) B

), J H % A % H| (Object displaced in two different directions or
increments not exceeding 12" (30.48cm) per stage and without giving
up control),.
%4 (Examples)
Q BB /NAERNKED4 (Open and close glove compartment of a small
car) o

O =47 /5 38 i |7 (Shift lever back and forth),

Q B B #h/# (Pull drawer out and push in),

O =% FE (Rubber stamping (Self-inking)

MO6 - W 8 [ B #8312 3 ~F (30.48cm) {2 stages greater than 12" (30.48cm)}

a. WA E e IE B 12 3 (30.48em) S H WA 35 |
(Displacement of object exceeds 12" (30.18cm) per stage without giving up
control).

%4 (Examples):

Q 1. B Bk 48 ] (Open and close refrigerator doot).

Q 2 ET##AKEFIH Move water pump handle up and down).

Q 3 BB 45 (Open and close attached case).

b, — WM THEFT 12 K (3048cm), 7 —EEEAT 12 K+
(30.48cm), = 18 % 8 — & B oA WH X EF1EH LT (For two-stage
moves in which the distance of one stage is 12" (30.48cm) or less and the
other stage is over 12" (30.48cm), the activity must be analyzed with two
controlled move sequences).

B4 (Examples):

Q —#o&EgoRtE, KEER 0 ZN T mERES 18 #E T (An

operator slides a part 6" (15.24cm) to obtain clearance. Without giving up
control, the part is slide 18" (45.72cm) in a 90 degree direction).
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A1 BO G1 M1 X0 10 AO 30
A0 BO GO M3 X0 10 AO 30
or A1 B0 G1M1+3 X010 A0

60

4y  M10-3 ~ 4 18 P F (3 to 4 stages)

Q

WA AE 3 ~ 48 7 17 2, B B B (Object is displaced in 3 or 4 directions

or increments) o

8  fl4m (Examples):

Q

Q

WRTE—F S 3| 4 4% (From neutral, shift through all gears of a “q.
speed”  transmission).

THRABWATIR. ThAGTEMEEWIE, BRI EH
(Open carpenter’ s rule 4 lengths. May involve re-gasping and moves

motion although control is not given up).

3. TLHFZ 3 (Process Time Parameter) - [ X ]

X - LB (Process time)

Q

ERILBNEH, HENTREZERZEZEGESE FREEH
¥+, FEEE Y FFE(E (For machine controlled time, simply clock
an observation and refer to the controlled move data card or the extended

values data card and select the proper index value)o

8 YW Note): X 2 M7 H B M #H8F (Actual time clocked is never placed on
the X parametet)o

Q

X2YEEAEEY, MHETHEERME. BRmiLERHGA
2 i 3515 8 8 B ST B P R 4% (The X parameter is to be used for
short, relatively fixed process times onluy. Longer machine times must be

covered by considering the variables and establishing separate tables).

4. ¥YEB Y (Align Parameter) - [1]
) 1- Sf 4 (Align objccd

Q

ANEHES 16 KT 2B SR AF AL 4 ETHEE FEH&E 4
Ley el 20 P B B EAE R 5 KT # B %) {At16 inches away
a single eye focus can cover an area of 4" (10.16cm) in diameter (or any

ratio of 4 x 1; from 20" the area of normal vision is 5" (12.7cm), etc.)o
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__________ 4"(10.16cm)

<I _____________ 16"(40.64cm) LEK v of
~~~~~~~~~~~~~~~~~~~ ujL normal

----- vision

Q gk RE A T 0 EF N Z = 1E (The align objects values will

only apply following the controlled move if additional adjustments are

necessary.)o

a. IN-WREEZEFHEL—EWERTHE BRI, EH—REME
by P1 JE % 48 L (If following a controlled move, an object is a ligned to
one point than an I1 will be given. This is very similar to the P1 following

an action distance in a general move.)o

8  flir (Examples):

Q  #E — 18 25 (Aligning to one point).
°

r i
a _

O £ £ (Answer): 11

b, 13- 4R 15 % 1= B 1F 2 94 2 T A T R OF EL 6 W R A AR ARG B
FEAR MR A AR B W AR, WO A R B R B I3 {If following a

controlled move, an alignment between two points is made and both points

lie within the “area of normal vision” , the alignment of an object to those
two points can be performed easily without any special “eye times” (I3

would apply)} o

8 i (Examples):

O  #ERE/NT 4 3 ~H(10.16cm) 8 7 8 25 (Aligning to 2 points less than
4" (10.16cm) apart) .

O WelFIWEMEE%L D (Whatis the “I" value for this alignment)?
X X
4 3" (7.62cm) A

A
> [
al »




Q =—FRF G2 HIENAE X —F3EH F 4% (Place a ruler and slide

it up to two points to draw a line),

O £ % (Answer): 13
c. I6-wR—AWEIENWAEFIEMSE 4 EH(—HEREN), £F

M IR B 16 (If an object is to be aligned to two points more than 4"
(10.16cm) apart (one point is outside the “area of normal vision " . 2

separate eye times occur and 16 would apply).

£ Pl (Examples):

O WERE KT 4 3+ (Aligning to 2 points > 4" apart)
X

y

X
8" (20.32cm) 4

[
»

/ /

O £ % (Answer): 16

A
&
al

d. 116 - ¥ & (Precision)
> WRE R —E 2 F DL FuAE B 19 B & 30 (The object is
aligned with extreme care or precision following a controlled move).
8  f4r (Examples):
O #f dh 4% (Align french curve).
Q  #HUEAHA (Align drawing template) o
2)  Hljr T T E (Machining Tool)

QO Al T T H 938 22 8 A F f 2l AR R 58 ke R AT AL m T T B &y
By, T W EERIEME,
a. 13- F M {ER (To / from stop / workpiece)
> T A U H| A R (B 1) 18 0 2R AR 18 L B A2 82 3 T H| (The ool is
aligned to a stop or workpiece before making the cut or retracted from

a stop ot the workpiece following the cut),
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b. 16 - Z|E 43R (To / from scale mark)
> T EZH| R — 8 2 E S AR A 2 E B AR E W H] (The

tool is aligned to a scale mark before making the cut or it is retracted

from a scale mark following the cut).
c. 110- # IE (To indicator dial)
> i Fomath WAL in T T # 2] ¥  (The machining tool

is aligned to an indicator dial by manipulating a crank or a
handwheel)

Z B E)E JF 4 F (Controlled move excetsises)
o T a8 T o EF et EIE T E R, LB o o B By 45 R (Fill out

the sequence model following each example and calculate the sequence time in TMU.

Compare your results with your trainet's solution)

D

2)

3)

4)

w—Ma R —ErE, —EIAX2FNE—BLZLMANEFHFY

8 B 10 3£ ~F (25.4cm) {From a position in front of a punch press, the operator
takes 2 steps to the side, grasps the handle of a safety gate and slides it open 10"

(25.4cm)} o

A B G M X 1 A = TMU
—EE R T A 2 5 I8 F B %, #REAT 3 #4F (A punch

press operator sidesteps 2 steps and pushes two buttons simultaneously. The

press completes its stroke in 3.0 seconds).

A B G M X 1 A = TMU
T ANEEAZ A7 3 Bl (i 47 % F 7 &) {A machine operator cranks the

slide 3 revolutions (Crank handle is within reach)} o

A B G M X I A = T™MU

— R B R 3 F R ME R RPUR LIRE, LB 8 T (20.32em) K
Ja 47 30 % 2| 5 — A H F {A material handler takes 3 steps, takes contol of a
heavy pallet on rollers, slides it 8" (20.32cm) to get clearance and then slides the

pallet 30 feet to another area (Use walk data)} o
A B G M X I A
A B G M X I A
= T™MU
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1.

5)

6)

7

8)

9)

—B T ARG 2 52| — P d or DO IR EAT R EBDEFE R 6 KT

9K Ja IS BB AT 4 3T, LA EAT 4.2 £ (An operator turns 2 steps, gains
control of a part, and carefully slides it into a fixture where the part is aligned to
two points separated 6" (15.24cm). The operator then engages a foot pedal on
the machine and depresses the foot pedal 4" (10.16cm) producing a process time
of 4.2 seconds.) o

A B G M X 1 A
A B G M X I A

= T™MU
—EMEEAERBTT 16T ZEMMEMET RTHE (A

draughtsman slides a straight edge 16" (40.64cm) and lines it with two marks that

are 7" (17.78cm) apart. (The straight edge is within reach)} o
A B G M X I A = T™MU

— M T A& 3 ¥ FH— B H A (An operator walks 3 steps to switch

on a machine by pressing a push button with some pressure. What is the

analysis) o
A B G M X I A = T™MU

— i T A& F B P X 4% & (An operator closes a hinged cover within reach).
A B G M X I A = T™MU

— T A& — A A 3 — 5 e A B R 46 2| L (An operator
picks up a small PCB assembly and inserts it into tight fitting slot with pressure

and slides it to stop with pressure. Show your analysis).
A B G M X I A
A B G M X I A
= TMU

£ TEERER

T EA4# F B ¥ {Tool Use Sequence (TUS)}
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) TEERAEFzHR TAERS —REEMZEGENLS A

combination of general and controlled moves describing the actions performed

with tools) .

2) T EBAE A E AR EHE 5 E B 1E M B (Sequence model — comprised of five

activity phases):
ABG ABP U ABP A
2TH WA TR MUk LAkE—#% ¥%HE

(Get tool) (Put or place tool) (Use tool)  (Aside object or tool)  (Return)
3) T EAE A 2% (Tool use parameters) - [ U ]:

a. F-{E% (Fasten)

b. L-#AAF (Loosen)

c. C-J (Cup

d. S-*XTW R (Surface treat)

e. M-l (Measure)

f. R- %k (Record)

g. T- B (Think)

2. M 23 (Fastening Loosening Parameter) - [ F&L |

BE. MEEEATH FRIENMRERRRIFEATTEEHAERZ
M %] 7 —E 1K {F (Fasten) / L (Loosen) refers to mechanically assembling one

object to / from another with threaded fasteners or nails, using the fingers, hand or a

tool.)o

EAHERZANPTOBEMAZETAGERN2H, BERTAARS Hg
(The data is classified by the body member performing the action and not by the tool

used, because the tool can be used in many ways.).
1) F/L-F3#1E (Finger action)
O FHHERLFRABGHF T —(HEF, ERBAE, AEFIH

/N 70 BBl o R R 2 48 46 o 4 e 8 — (B 40 78 (Refer to the
movement of the fingers and thumb to turn a nut, bolt, screw, etc., with
light resistance and only to finger tightness. Characterized by rolling or

spinning an object between the thumb and index finger.).
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2)

3)

4)

5)

6)

> LT Z EAN B B R 3 (Does not include time for final

tightening or initial loosening;).

> BEF e AR ROk AR AT B 1E 9 9K 3L (The numbers on the

data card reflect the number of actions performed by the body

member.),
F/L-FBE1E (Wrist action)

O BEHHEHDT 6 ET (1524cm) F W EE, CHFUTHE
{(Covers a movement of the hand up to 6" (15.24cm).}:

» B (Tapping motion).
> AT R R B R AR ) BB T EL (Twisting about the axis of

the forearms to turn a nut or screwdriver or ratchet tool.)
» £ (Rotating).
F /L - # %) (Turn)
Q #=EH=He, wHAF. —LELT. —ERBRFH—T K
F, BHOEEL. NHEANABEFHLEZ MR ELTE) {Turn,
or twist, as in using the hand, a screwdriver, a ratchet wrench or a T-wrench.

Turn does include time for final tightening and initial loosening. Turn does

include the repositioning of the hand (not the tool).} .

F/L- ## &L (Reposition)

Q THBEEETEIH M, F4HEH A (Pertains to repositioning
the tool on the fastener, not repositioning the hand.).

O  F¥ 2 a3 ZFofh B B K 3 (Repositioning does not include time
for final tightening and initial loosening,) .

F / L- & (Tap)

O —/{f &R B 8 F BB 1E (A back and forth motion of the wrist.).

F/L- 1 / ### (Crank / rotatc)

Q  (REFIEEE T EAE e s G E E e 0 81 (A motion

. <« » . . .
where the tool is spun or "rotated” around a fastener while remaining

affixed to it.)o

O Fa$FF45EZLHAH (The value for crank / rotate does not include
tinal tightening or initial loosening of the object).
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7y F/L-F%&E1E (Arm actions)

Q

WEHTFH FTRFEHHEENT I8 R TWEE. BEERAN
T E % /& (Covers movement of the fingers, hand and arm up to 18”

(45.72cm). Usually observed where larger tools and / or more power is

required.)

A48 % (Motion are also categorized by):

>  HEF (Turn)

» & FfL (Reposition)

> e (Crank / rotate)

> BX4T (Strike)

> FEHFEWHEFAEERZTNE. e v aFEEEN

B ] (The arm crank data does not include time for initial loosening

or final tightening. All other arm actions do include time.).

8) F/L-E&E& TE (Power tool)

Q

BHTHE (BHHF) - BRI he TREZW AL, HAEE E
RME RSB ERERE TR WAL 1~2 6, HLRMETERL
& 1R 5 BB 45 B X 3 (Power tool (power wrench) - the data is based
on the diameter of the fastener, because the number of threads required to
hold the fastener in place is equal to 1 to 2 times the diameter of the
fastener. Therefore we can calculate the amount of time needed to  “hold

any item.)o

1-2D = Holding threads

> BEFTHITHER— T E R E 2 e A2 (To use the power

tool data you must know the diameter of the fastener.)o

» F/L3- ATHANTHET 025 o E 2 {F/ L3 - For
fasteners up to and including 0.25" (0.635cm).} .

» F/L6-HATHEENTHFT 1 ETWMEZEH {F/ 16 - For

fasteners up to and including 1" (2.54cm).} o
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9 F/L-#FRIECZHFMEE) {F/L - Tool use No of wrist actions)}
QO fFlam: “FH—EHEAH, EEo B EE—REL4 " (Example:

“Using a screwdriver, tighten a screw with 6 wrist actions.).

A1 B0 G1 A1 BO P3 F16 A1 BO P1 A0 = 240 TMU
10) F/L-@HA TEMENT 23~) (F/L-Tool use - 2" and less apart)
Q e “A—ER&H, SEESHc BEEMMEMENT2E+TH

# 4% " {BExample: “Using a screwdriver, tighten two screws with 6 wrist

actions each. Distance between the screw is less than or equal to 2 inches

(5.08cm).}

< 2" (5.08cm)

A
v

A1B0 G1 A1 BO (P3 A0 F16) A1 BO P1 A0 (2) = 430 TMU
8 W AIEEGEM “A" o w1 &E 4% M =242 B # Note: Must add

“A” to the tool use section to account for the distance between the screws.)

11) F/L-EHATEQAEAAMIE AT 23 ) {F/ L-Tool use (2 screws > 2"
apart)

Q A—EE&%d, SEE5 o B EEmENELT 23 TwiE%
{Using a screwdriver, tighten two screws with 6 wrist actions each. Distance

between the screw is 5 inches (12.7cm).} o

5" (12.7cm)

A
v

A1 B0 G1 A0 BO (P3 A1 F16) A1 B0 P1 A0 (2) = 440 TMU
8 EE: ROABRRK A" WE, BRCAEERERENHEE Watch

out! You must drop the placement “A” value for it will be included in the
frequency).

/\/\

Al < Al
5" (12.7cm)

[
»




12) F/L-fEH TEQEZAKHEKXT 23~ (F/L-Tool use 3 sets of 2

screws less > 2" apart)

O g “—EHRE, AZARRARE 11 XTH RS EE
WE o BRE. EERMEEEFUBERTETE BRI EA
WA — 3% (Bxample: “During an operation, three sets of two screws
located 11" (27.94cm) apart are fastened with six wrist actions using a
screwdriver. The operator will pick up and put aside the screwdriver after

each set is tightened.)

11" (27.94cm)

A
N

11" (27.94cm)

A
v

11" (27.94cm)

A
v

tf cf
A0 BO G1 A0 BO (P3 A1 F16) A1 BO P1 A0 (2) 3 =1320 TMU

O 443 2 B4, 3t 3 4l (The entire operation of fastening two screws

is performed three times).
O B (Time): 20x2=40+4=44x3=132x 10 = 1320 TMU
13) & 3kH T B %1k (Multiple tool actions)
QO & E&RELEA TR REETEATE S REERT L E

(An operator may use different tool actions and body member actions when

using a single tool.) .
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8 flin: —EEBAFHRET SHE, REEY —EEER. RMBLIEF
R T (For example: A nut is turned 8 rounds with a wrist crank followed by

1 wrist turn to tighten. We would write the sequence model as follows):

A1 B0 G1 A1 BO P3 F16+3 A1 BO P1 A0 = 270 TMU

Q FHRAKMIARTTRGEER, RARAZEEF. &#2I0
Bl BF AR | R B F 45 2 F i/ 8 B 72 % (You should only use this
precedure when two different types of actions are performed with the same
tool. This will mainly be with the use of finger actions or wrist / arm cranks

when the final tightening or initial loosening is required.)
14) P-TAKE
O TEANEAFEETESYEETEGENHME (Tool placement -

covers the setting of the tool or object in the work position prior to tool

action.)

> %#E/T(Fingers) -P1 {f%%z: P3, 3 A FELFEE % Po (P3 for placing
tastener, PG for placing fastener blind or obstructed)}

> B4 (Screwdriver) - P3
> 4t F (Pliers) - P1 (P3) {#n R F E K AL & B P1 (If placement is to an

exact location)

» B J](Scissors) - P1 (P3) {#n & F KL & B P1 (If placement is to

an exact location)

¥R # T E (Ratchet) - P3

T-A 4 F (T - Wrench) - P3

# F {Wrench (fixed end, box, allen)} - P3

7 B 1 F (Adjustable wrnch) - P6 { B B 4 4 s F 45 & 58 (Accounts

for finger actions to adjust wrench)}

> 4 F(Hammer) - PO (408 % — K B B 504 5 P1 {P1 if aligned
before the first stroke)}

»  E#K F (Power wrench) - P3
> W FiE (B8 Z ) {Measuring device (when the purpose is to

measure) - P1

vV V V V

» FE T H(Writing instrunment) - P1
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3.

> kT R ¥ % (Surface treating device) - P1
B 47 2 8 (Cut parameter) - [ C ]
) C-WYRIGAFITNLIESE, 2HREBENE—H2WEE Cut-

describes the manual actions to separate, divide, or remove part of an object

using a sharp edge tool).
a. Cl- 1848 (Grip / to hold)
> JF 40 4% (To grip the wire in between the jaws of the pliers).
b. C6-H (Twist)
> UM TRAEWMREL, HORERFEARRAE- R, WR
% i W 5 48 it 04 78 Bl C6 (Following the placement of the pliers on
two wires, the jaws are closed and two twisting motions of the pliers

join the wires together. If more than two twisting motions are required,

then a frequency must be applied to the C6.)

8 Blin: A FHELEHA 6 B Example: Join two wires together using 6 twisting

actions.)
A1 B0 G1 A1 BO P1 (C6) A1 BO P1 A0 (3) = 240 TMU
c. C6- 3% (Bend loop)
> IR BEVE AR 4R BE (This will occur if a loop or eye were needed at
the end of the wire.).
2)  C-4H(#) {Pliers (Wire)}
Q HFeFaggiAR LA 3R FE T4 3 # 48 (This second column of the

pliers data pertains to the cut off activities performed by pliers on wire.

There are basically 3 types of wires requiring 3 methods of cutting.).

a. C3 ¥4 - Al — R F R I — T (C3 Soft - recognized by using the pliers

with one hand and making one cut.),

b. CoEF - H—RFRHH T (C6 Medium - recognized by using the

pliers with one hand and making 2 cuts.),

c. C10 B2 - FIF R F R M T (C10 Hard - recognized by using 2 hands
and making 2 cut.),

3) C- % J] (Scissors)
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O FRFTIHENAK 58 E R RREM T TR ETH I
B B A 57 47 By 9k 31 3L B 1E (The wire cutting activities performed by
scissors will apply the cutting of paper, fabric, light cardbaoard, or similar
materials. The index values are based on the number of cuts or scissors

ations.) o
a. Cl1 -3 — J] (One cut such as cutting a piece of thread)
b. C3- %W J] (Two cuts)
c. C6- 73 3~4 J]% (3to 4 cuts, etc.)
4) C-#4(5 J]) {Cut cloth (5 cuts)}
Q —ELHR&ER S5 THH %A
A1 B0 G1 A1 BO P1 C10 A1 BO P1 A0 = 160 TMU

Q 4R ZEH 0k B P3 (If the placement was to be an exact mark, the would
probably be a P3.),

5) C-/NJ] (Knife)
ANTIT B B AR AN T YT B R B — T4 — AT SR ARAT £ —E o a

(The cutting with a knife data is based on the number of cuts. A cut can be

merely cutting a string or a cut on a cardboard box.).

Q wHEWLZR, RFE#RGFNT . 7o, PEMC —ARGAAME
(Multiple strokes may be used unless the knife is picked up. Otherwise, the

P value as well as the C must have frequencies.)
£ fl4m (Example):
Q k@ HEW 345 (Cut three sides of a corrugated box) .
O [ F 27 (Get and aside is reach),
A1 B0 G1 A1 B0 P1C10 A1 BOP1 A0 =160 TMU

X W R ¥ -3 (Sutface treatment parameter) - [ S ]
) FEREZRBRERRENRE TR — L E WP E (Surface treat refers

to acitivities aimed at imporving the finish of an object by removing material

trom or applying a coating to a surface or location.) o
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5.

Q

Q

CRER, REREZ2HE "S" AT EMEAIEF EHAEHH PL)
Placement prior to the “S”  wvalue in the tool use sequence will normally

occur with a P1.

FTHHAE R A T hE#E e 4E (Data in table is for removing light

material only.)o

2) S-HAARBFRE (Are Clean)

Q

AR RER IO BN, AARE, BEATHR, —BH—
B FL (The activity is for blowing small particles or chips out of a hole or

cavity or from a surface with an air hose or nozzle. The index values are

based on square feet or a point or cavity.) .

WRARBERFTHF—ExE, W2EFEEBRABRHFGTEE
t 361218 (If the area being cleaned is a surface that will be cleaned with a
sweeping action of the air, then the square footage of the area is calculated

and the appropriate index value is assigned.) o
S- A 3 F I R# 03 FJ7 K {Air clean 3 FT?) or (0.3 m?)}
> HAARBFE3FIFTR. REAMFEKAEEN (Clean 3 square

feet with air. The air hose is within reach and asided within reach.),
A1 B0 G1 A1 B0 P1S16 A1 BO P1 A0 = 220 TMU
S- ¥ 7E 4 3L {Air clean (4 cavities)

> RAEAEREHE, BEIAAE KT, REEMFEHE
3% [E ) (Remove chips from 4 cavities, located 6" (15.24cm) apart.

The hose is within reach and asided within reach.),

A1 B0 G1 A0 BO (P1 A1 S6) A1 BO P1 A0 (4) = 360 TMU

8 EE, EEHFENEFTAT2ET, HhEINNER Al Note that the

action is greater than 2" (50.8cm) so the A1 must be in parentheses.)o

3) S- AR T IEE Brush clean)

Q

EEEEERETRAMNTEENTF R AR AFINE—FE NN
K& F7 & S6 (The index value is based on the number of square feet being
cleaned with a brush. A value of S6 is also used for brush cleaning a small

object you can hold in one hand.),

H & 28 (Measurement Parameter) - [ M ]
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D

2)

3)

4)

5)

6)

M - | & (Measure)
— {491 4 32 4 P AR AZ VE B ELBR (Includes all actions utilized in the

determination of a certain physical characteristic of an object by comparison

U

with a standard measuring device.),

> —HERT, K E B B A P (As a general rule, placement of a

measuring device is a P1),

A Notes): M 2HAFLENK, HAEZ®REN & (The "M’
parameter covers all necessary actions to place, adjust and examine the device or

object when using the following device.)o
M10 - #g 7 8| & (Profile gauge)
Q AE. +E8. #NESRENENEMR T,

#l4n (Example): & A& & H & B A [Right angle to measure “squareness of

a corner” o
M16 - %| £ R (Fixed scale)

Q S@FHAERW2EATER, BHR, KRF)REA BB FREH
| & F 7 33 (Covers the use of linear, (127 ruler, yardstick, meter
stick, etc.) or angular (protractor) measuring device whick includes
positioning the tool and reading the actual dimension from a graduated

scale.)o

M16 - NTF B Z T 12 3~ 8 F 2 R {Calipers < 12 omcjes (30.5cm)}
O a4 # fr 3% (Includes time to set the calipers and read the
dimension.),

M24 - 2 #{, (Feeler gauge)
Q aEFEHER, SvEaEWAME, KEFE)HERH R (ncludes

tanning out the gauge, reading and selecting the appropriate blade size and

positioning the blade to the gap to check for fit.),
M32 - 6 3% R il 4l % R (Steel tape, 6 feet (183cm)
Q @a#EgsER, HEWE, #HIEF U E %R (Includes pulling the tape

trom the reel, positioning and repositioning both ends of the tape, reading
the dimension from the tape scale and finally pushing the tape back into the

reel.)o
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7)  MB32/ M42 / M54 - 4 3 ~F R B 4% £ R {Micrometers, 4" (10.2cm)}
O &3 M FEEAME: HEREZM32). SPEME2). HEMS54),
Blrk 2 THBGTMRART@ XD RAE. FE. HE FH
(These three index values cover the use of three different micrometers for
measuring depth (M32), outside diameter (M42) or inside diameter (M54).
Data is based on micrometers with maximum dimensions of 4" (10.2cm)
and include setting the "MIC" to the part, adjusting the thimble of fit,

locking the device and reading the scale to determine the dimension.),

8) & 2 EEfHyE B (Measure distance between 2)

8 i Example): A 12 AFTWEREWAMWER, EREFTR AL12"
ruler is used to measure the distance between two points; if the distances to pick

up and aside the ruler are within reach, what time is allowed?) .
Q Xz
A1 B0 G1 A1 BO P1 M16 A1 BO P1 A0 =220 TMU

L8k 28 (Recording Parameter) - [R ]
1) R- 34 (Record)
Q AHFFHEXMHEN T EHDax g wEME (Covers the manual

actions performed with a writing instrument or marking tool for the

prupose of recording information.) .

2) R-E (Write)

O ##E SEMHECTEETAAIFWES T, R 2HRER
¥ 8 5 3 F B 8918 3 (Applies to normal handwriting operations (normal
trechand writing or printing) performed with a pen, pencil or other writing
instrument. To cover the routine clerical activities encountered in many jobs,
such as filling out time card, writing a part number, filling in a quantity etc.
Index values for these "R" parameters are selected primarily on the basis of
the number of "Digits" (letter or numerals) or the number of "words"
written.) o
> BAZ A H B(7-4-99 = July 4, 1999) & R16 {For writing

one's signature or date (either 7-4-99 or July 4, 1999) as two words and
assigning an R16.}

3)  R-7Z7 Mark)
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Q

FERE TR RI4R A, BT, "EH &%) EMIK LMELHE (Covers the
use of such marking tools as a scribe, felt marker, spray can, etc., for the
purpose of identifying or marking a mark on an object.).

T 1~3 RN B FF. —EmEELTE R, —FEREELE
R3 ("Digit" applies to printed characters (letters and numerals) of 1"
(2.54cm) to 3" (7.62cm) in size. A check mark is an R1 and a scribe mark is
an R3),

& 23 (Think) - [T]
T - # & (Think)

D

2)

3)

4)

Q

35 F i 1 (Refers to the use of mental process)
> BFERHHREE ELRE. FE. 5| (Particularly those

involving visual perception such as inspect, examine or read.).

T - 4g 2 (Inspect point)

Q

Q

W E T W A& BE 89 8L & (The index values in the inspect point column are
determined by the number of points being inspected) o

REA “B"H “T& " %<6 EZ T HFAE For each point a simple

Yes or No decision is made concerning the presence or absence of

defects.),

T - 44 U B {Inspect (4 points)}

Q

A — W EHEAR L 4 B 5 E BARE T A2 (nspect a
printed circuit at 4 points. The circuit board is within reach and is asided

Wlthln.) o

A1 B0 G1 A1 BO PO To6 A1 BOP1 A0 =110 TMU

B T6HIHy PO, WRMAER G BAKKAFRENA P1 RE
& (Note: The PO value before the P6 could be P1 ot higher if the board was

located under a mirror, under a light or into a fixture for inspection.) o

T - XX F (Text of words)

Q

AT HEE, TIEE, KEEWXT, REFAFEEIREER
18 (These values will be used for reading sentences or paragraphs, shop
orders, or text on a blueprint. The index value is determined by counting

the number of words and choosing the appropriate valure.)
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5) T - %72 %35 (Digits or single words)

O FRBEEAMBE W RER, FTERERBF. —HFRET e —
5, —HF = — 1855 F 4 (This is to be used for reading
technical data such as part numbers, order quantities codes etc. A digit can

be a number, a letter, or a special character.),

8 Hldm: FE Q" RETI, F 789" BT3B B F. FEHE “adjust " £
T1(1 18 B ) {Example: To read the letter “Q” would be T1. To read the
number “789” would be T3 (3 digits). To read the word “adjust” would be

a'T1 (one word)} .
6) T -3 (Additional values for specific reading activities)
a. T3- & (Gauge)
> WAEITENHLEY 3 (The gauge is checked to see that the printer is

within a clearly marked tolerance range.).

> RAEFTHAT I A i BB AR5 IR (E (The index value is
determined by counting the number of words and choosing the

appropriate value.)o

b. T6 - Z|JE{H (Scale value)
> FEREET{A specific qua

temperature gauge (draw gauge)-

om a graduated scale such as a

& Example: Read approximately 25 psi.

c. T6- H #] (Date / Time)
»  F4&-F A-H H ({his value is for reading the date (month, day, year)

from a document or calendatr; the time is read from the clock or wrist

watch.} o

d. TG - Touch for heat (fik )
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> | F kAR JE #% B (The hand moves to the object, over the

object and removed.).
e. T10 - Feel for defect (B & &k [4)
»  FF# =18wW 5% FE (The hand is moved to the object, moves over

3 surfaces and removed.),
f. T10-FEIHEAZ % E (Vernier scale)
> BUER L E AR G, BIAR A AR A R EFE AR (The

value that appears on your data card is to visually locate and read (only)

an exact value from a micrometer, caliper or similar device.),
> A AR R i R R S R R 2R By B ) (Does not contain time
for placing and setting the device to an object.)o

> FEIHEWZE (An example would be merely pick up a vernier and
read the scale.),

g. T16- K18 (Table values)
> — WERSRE EAR R4S B & A EE B (A specific value is located and

read from a table such as the correct machine setting from a feed /

speed table.),

1 | T EL)IE J¥ 48 (Tool use exercises)

H76 T E A 6T EF 9F 5T EIR F B I R (Fill out the sequence model
following each example and calculate time in TMU.),

D

2)

3)

E—RATHWRFHERES S B, HE 4505 4HE 6 3 1 (15.24cm)
WA, RFEWEE, KERRFHRE— % (Obtain 12" (30.48cm)
wrench within reach and run down four (4) bolts, located 6" (15.24cm) apart, 5

turns each. Use arm actions and aside tool within reach.),

B G A B P AFH A B P A = TMU
SEKUFREG S E, #E 4B RAIE 1 KT (2.54em) 8y B 5T

T E (Obtain screwdriver within reach, run down four (4) screws, located 1"

(2.54cm), 5 wrists turn each and aside tool within reach.),

B G A B P A F A B P A = T™MU

AWMPE—ETEAINREZHE L 1/4" WK F, RE LA,
R 5 B 4 BRI 6 B~ (15.24em) By 4242 J5 3k T T B (Walk 2 steps to
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4)

5)

6)

X >

A

a tool box and obtain a 1/4" (6.35mm) drive ratchet, not tangled. Return to work
place and loosen four (4) bolts, located 6" (15.24cm) apart, 5 wrist turns each and

aside tool within reach.)
B G A B P A F A B P A = T™MU
E—RERREEY, —EIAWFRDRES4BEE, AFRERS

4% 2| 4 FAHBE 6 3£ (15.24cm)my A2 b, EEARTM 3 K, BRLH
# 2 % (Three (3) times during an assembly operation a worker obtains four (4)

nuts from a part bin located within reach. He fastens them to bolts located 6"
(15.24cm) apart with 5 turns each using his fingers. The walking distance is 2
steps in both directions.) o

B G A B P A F A B P A = T™MU

R F e 4 EZE, SFROM5E, MR, /4 BET—RK3—&
(With the fingers, remove four (4) nuts from bolts located 6" (15.24cm) apart

requiring 5 turns each, then aside all four (4) nuts at the same time.)o

B G A B P A F A B P A = T™MU

—EEXEFFE-—RIEFHELAWHELCUGSET), ZF£E 3 P KA
—E & 10 JE K 89 48 5 2 F B3 % (An operator gets a job card (within reach),
reads the instructions (45 words) and aside the card (3 steps) into a rack hole of

10cm, with one adjustment.)o

B G A B P (A FH A B P A = T™MU
WFE—RAMTR—EREN TR -G, KEFTEKI—#&

(With pliers (within reach) the operator grips a part at an exact location and aside

tool within reach.),

B G A B P A B P A = T™MU
—EAREN 6 RRIE—ELTHR, REFRE—FEITHARME, KF
T B R — 3% (A carpenter gets a T-square from 6 feet (1.83cm) away,

returns and checks the squareness of a crate. He then asides the T-square within

reach.)o

B G A B P C A B P A = T™MU

ZO a7 FEHWE LY (Case study: Move objects using elevator)
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TEERAGCHMELAMLE RS ERmTEIHETR, HFLEERA “HEK
fil 4 % " (This laboratory exercise will give you additional practice with General

and Controlled Moves and allow you to use the "Standard Time Analysis Sheet".),
1) #1E (Activites)

a. SIEfH L2 E 4, FF 1 HF 8P (Pick up a briefcase from
the floor, within reach after bending. Pass through a closed door and walk

to the elevator.)

b. = E %4 (Press button to activate elevator.) o
c. LEMHIEREMEINNIEE (Step on elevator and select desired floot.) .
d. EHIEFT (Ride up the elevator.).
e. EHEHMEEHAENLE (Walk and place briefcase on the floor.)
f. iR EFE{L (Return to initial position.).
2) 4 B (Layout)
Elevator
’_K 11 steps
o 9
£ SIS
"3 steps £
steps
Door 8 steps p 25
_ = 3
v 3
:.9 w2
“Wait” Elevator & S
<HO_‘ 11 steps 9 sec
) 5 steps > 8 steps 13 steps >

£ L FREME

& B 8 £ A (Simultaneous Motions)
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HUEEAE — B Y 7 DA B B By B AR EB (L #4147 (These are motions that can be

performed concurrently by separate body members within the same time.)o

] B B 1 e, BX02 A9 B4 PR | BB 89 B 4E (In SIMO motions, the longer motion will

limit out he shorter motion.),
). BB S ALY E Z Factors Affecting The Conditions For SIMO motions)
1) B (Practice opportunity)
O  ##L3k T (This is determined by):
> B{EW A (Type of activity)
> 83 E (Volume of production)
> A BB (Trials of experience)
2)  HEHAEE (Degree of Diffeculty)
3) Rk E (Area of vision)

3. FEAFFEEEE Methods Levels And SIMO Motions)
1) B AKFEFiE (High method level)

Q EEFATERRRAEETHNEE, EURFAFHER)FHE, &
— R F BB I (Includes all possible simultaneous motions with the
right and left hands. The time for the limiting (longest) hand is allowed; the

other is "circled", limited out.),

8 Bl (For example):

STANDARD TIME ANALYSIS SHEET(High method level)
DIV/DEPT:
MODEL:
OS NO:
PROCESS: Nailing process
ST per pc:
L M/C 82BST M/C Time 100BST
No | Description . LM | RM tf | cf | TMU
Time (sec) (sec) (sec)
Get nail & place on
1 X A1 B0 G1 A1 BO P1 AO 40.0 1.4400 1.1808
wood
Get hammer top on nail [A1BO G1] A1 B0 P1 F3 A1l
2 . X 70.0 2.5200 2.0664
3 times aside hammer BO P1 A0
Aside wood to next
3 X [A1 B0 G1] A1 BOP1 A0 20.0 0.7200 0.5904
process
4 0.0 0.0000 0.0000
5 0.0 0.0000 0.0000
6 0.0 0.0000 0.0000
7 0.0 0.0000 0.0000
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Time per pc (sec) 4.6800 3.8376

Time per pc (sec) 4.6800 3.8376
. . 130.0 0.0000
(include M/C time)

Time per pc (min) 0.0780 0.0640

2) R
Q  FE R, 8 F B B 2947 (Involves no simultaneous motions.

The analysis time for both hands must be allowed.

8 Bl (For example):

STANDARD TIME ANALYSIS SHEET(Low method level)
DIV/DEPT:
MODEL:
OS NO:
PROCESS: Nailing process
ST per pc:
L M/C 82BST M/C Time 100BST
No | Description . LM | RM tf cf | TMU
Time (sec) (sec) (sec)
Get nail & place on
1 X A1 B0 G1 A1 BOP1 AO 40.0 1.4400 1.1808
wood
Get hammer top on nail A1 B0 G1 A1 B0 P1F3 Al
2 ) X 90.0 3.2400 2.6568
3 times aside hammer BO P1 A0
Aside wood to next
3 X A1 B0 G1 A1 BOP1 A0 30.0 1.0800 0.8856
process
0.0 0.0000 0.0000
5 0.0 0.0000 0.0000
6 0.0 0.0000 0.0000
7 0.0 0.0000 0.0000
Time per pc (sec) 5.7600 4.7232
Time per pc (sec) 5.7600 4.7232
, ' 160.0 0.0000
(include M/C time)
Time per pc (min) 0.0960 0.0787

3)  HWEKFFE
O — 2R EFE1E (Method is performed partially with SIMO motions.)

8 Bl (For example):

STANDARD TIME ANALYSIS SHEET (Intetmediate method level)
DIV/DEPT:

MODEL:

OS NO:

PROCESS: Nailing process

ST per pc:

L M/C 82BST M/C Time 100BST
No | Description . LM | RM tf cf | TMU
Time (sec) (sec) (sec)

Get nail & place on
J X A1 B0 G1 A1 B0 P1 A0 40.0 1.4400 1.1808
W00

Get hammer top on nail A1 B0 G1 A1 B0 P1 F3 Al
2 . X 90.0 3.2400 2.6568
3 times aside hammer BO P1 AO
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Aside wood to next
3| process x [A1B0 G1] A1 BOP1 A0 200 | 0.7200 0.5904
4 0.0 0.0000 0.0000
5 0.0 0.0000 0.0000
6 0.0 0.0000 0.0000
7 0.0 0.0000 0.0000

Time per pc (sec) 5.4000 4.4280

Time per pc (sec) 1500 5.4000 0.0000 4.4280

(include M/C time) ' '

Time per pc (min) 0.0900 0.0738

4, [ EEB1E K (SIMO Table for gain control)
Method X \
75 % (Bast [ ¥ (Difficult
Method ( ) © )
. _ A B (SIMO) only with practice
7% % (Bast) £ 47 B [ (SIMO at all time) _
opportuniy)
‘ iir (SIMO only with practice .
A # (Difficult) AR 2 P %4 (Non-SIMO)
opportunity)

G1 - [f B2 8 44k (Light object SIMO)

O & FF S 2 F41 (Gain control of 2 objects simultaneously - both
hands.)

8 fFlirE.g)

% F (LH) #F (RH)
#% ¥ (Hammer) 47 (Nail)
2 #.JE (Washer) 2 (Bolt)
5. kI B/ B A By B %
SFEE RERVACS ¥ 7] i 2] 1
(2-handed —T—Yes>» (Both objects —+—Yes> (SIMO
motions) easy) motions)
i No 7y
% [ B E 1E Y {8 4 A 0 R
(Non-SIMO «——¥es— | (Are both objects
motions) difficult?)
X T ~o
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B

(Are there practice Yes

opportunity?)
No

# )\ : FEJH (APPLICATION)

1. 4 2B ZEKHATE%R (What Is 100% Performance Standard)?

4MPH 100 BSI +— # /K F (Motivated performance level)

T 82BSI¥— L AKF {Work performance level of a qualified operator
(Trained & with practice opportunity)}

3MPH —T— 75BSI*+— % /KF (Normal performance level)

— 0

2. B EEEAL (Time Measurement Unit) - [ TMU ]
1 TMU = 0.00001 hr = 0.0006 min = 0.036 sec

3. A2 YE R AAT B 2 AP B (Basic Steps For Standard Time Analysis)

) EIZKRIAERARN T E. B8 B8 (Establish the most effective
method for accomplishing the task. This gives starting point for your analysis.).

) REHMEEEER. BB Bl TEA R, S, AR, EREEE)
{Gather and document the facts concerning the job (i.e., work place layout, tools,

equipment, materials,shop conditions, etc.) and document them.} .

3)  Use sequence models to give quantitative description of distances, types of
placing activities, etc. They are indicators of possible method improvements -

more production with less work time and effort.

4, FiEKEH—HHZ (General Rule For Methods Improvement)

1) Allindex values above 3 - investigate for methods improvement.
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2)  Tool use sequence - choose better tool if indicated and available.

¥ #7Z vE 1y 38 5] (Guideline For Updating Standard)
FR 46 R e B AT RV AR T R BRI 0T R 5 AR R MU AR & (Using the

original “Standard Time Analysis Sheet " and retype or rewrite on clean Analysis
Sheet and file in the data-bank. You will only change those individual index numbers
that reflect the new method; there is no need to  “write from scratch " a new

“Standard Time Analysis " .)o

THEH & T AW R (Advantages Of This Work Measurement Tool)
1) 100% performance level at 82 BSI

2)  Multi-level: Provides for analyses on 3 levels

3) Eliminates performance rating

4)  Permits easy development of standards.

5) Considers changes in methods.
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LB AR [E 9AT 842 % (STANDARD TIME ANANLYSIS DATA SHEET)

1. 1EYE B 447 84 %k — (Standard time analysis data sheet 1)
ABG ABP A GENERAL MOVE / 3 i 81§ ABG MXI A CONTROLLED MOVE / #: 4| %) 1k
A B G P M X 1
I;d;‘ Action Body Gain o I;d;( N e » , i
% b/h . . ace % u}h ove controlies rocess time gn
d 1
P s s o Index 5 T8 88| Index
T SR & 4 3% 3 ) )
< 2inches Hold i Crank R
0 <23~ Eid 0 Push/Pull/Pivot (Revs) Secs Mins Hours Object
<5cm Toss, Strike B/ /e i A7 b o458 AN RS
s Ex %, (G #)
. . . . < 12" (30cm)
Light object grip Lay aside, Place Butt;n/Switch/Knob
1 W:hmff”h -t =%, RE 1 1 <123+ (30 E %) 05 | oot | oooor | Tocomepomt |y
% F 56 [ Light object SIMO Loose fit (LF) e/ B/ 7 (i 3| 3 — )
Fl B 41U A B "
#)
Non SIMO > 12 inches (30cm)
7 E [ Adjustments resistance seat or
Bend and atis Heavy ot bulky EEES unseat To 2 points
end and anise HE Light presure >12 ¥ (30 EX) < 4" (10cm)
1 = 2 steps 50% occur ) L . -
3 1-2% gy b | Dindorobstructed B 3 3 AL A 1 15 | 002 | 0004 EES 3
v e FEL 1% Joggle, LF with High control <4 ¥F~10 JE
5005 4 _ ‘ . : a
Disengage F# % intemediate moves 2 stages < 12" (30cm) %))
Interlocked 3 4% HERERAN R 45
Collect Y & 2 B <12 3~ (30 JE k)




Care or precision
148 B To 2 points
Heavy pressute ) > 4 inches
) i 2 stages > 12 inches
3 — 4 steps Bend and arise S (10cm)
6 o ‘ . 6 6 (30cm) 3 2.5 0.04 0.0007 6
3-4% BTHAELE Blind or obstructed 2B > 12 3400 R 3| w2k
s #- N
L 1% >4 (10 JE
Search & select X)
P
5 — 7 steps Sit or stand 3 — 4 stages
10 . 10 10 6 4.5 0.07 0.0012 10
5-7% 4 =3k 3 -4
Through door
8 — 10 st % i Precisi
16 seps | AP 16 16 1 70 | 011 | 00019 recision 16
8 — 10 ¥ Climb on or off %
J& ke T
2. EVEEFR M # 3 k — (Standard time analysis data sheet 2)
TOOL USE (FASTEN / LOOSEN) / T E{# J (44 s AA B EXTENDED VALUES / 4 %
ABG ABP U ABP A Action distance / 1T 2 Process time (X) / T I (X)
Fasten or Loosen / 44 5 4 B Distance | Distance
Finger N ] ] Index | Steps (Fy) ™) Index | Seconds | Minutes | Hours
Action WnsF action Arm action :ower toti;' R % e ¥ 5 R # i N
Py FHSE ST 9 TR a0 | oo
Sprins Turn Reposition Crank Tap. Turn Reposition Crank Strike Screw Dia. 24 11-15 38 12 1 0.5 0.01 0.0001
2 3% e B AL e AL # AL H AR
e 2 e e B EAL i A7 & e =L #7477 A PHAR e 0 16.20 <0 15 5 s 002 | 00004
- Hand Power wrench X
R F Wrench Wrench zepE | TR 42 | 2126 65 20 6 2.5 0.04 | 0.0007
Fingers Screw-drver Wrench WF Hand Ratchet Wrench WEF Hand Screw 54 27-33 83 25 10 4.5 0.07 0.0012
g #% 4 en key LE5S
F BT wF Allen key ¥ L nE Allen key * & = 67 | 34-40 100 30 16 7.0 011 | 0.0019
Screw-drver Ratchet Allen key | 75 # % F| Hammer | T-Wrench | Allen key | 75 # 3 F| Hammer Dia.
AT R WA AIRF| Ratchet #F | TRRF |WAARTF| Ratcher T g 81 41-49 123 38 24 9.5 016 ] 0.0027
T-Wrench it it d Inches 96 | 50-57 143 44 32 13.0 021 | 0.0036
T A 4K #
BRF A 113 58-67 168 51 42 17.0 0.28 0.0047
1
131 68-78 195 59 54 21.5 0.36 0.0060
3
152 79-90 225 69 67 26.0 0.44 0.0073
6




10 173 | 91-102 255 78 81 31.5 0.52 ] 0.0088
16 196 | 103-115 288 88 96 37.5 0.62 0.0104
24 220 | 116-128 320 98 113 43.5 0.72 0.0121
32 245 | 129-142 355 108 131 50.5 0.84 | 0.0141
42 270 | 143-158 395 120 152 58.0 0.97 |0.0162
54 300 | 159-174 435 133 173 66.0 1.10 | 0.0184
330 | 175-191 478 146 196 74.5 1.24 0.0207
EXTENDED VALUES / /ﬁ%% 220 83.5 1.39  ]0.0232
L Index / F38| Ml M3 M6 M10 M16 M24 M32 M42 M54 M5 925 154 [ 0.0257
Crank #
Revs. / ¥ - 1 3 6 11 16 21 28 36 2701 10201 170 [ 0.0284
N — . .
3. AZ B A #3E &k = (Standard time analysis data sheet 3)
ABG ABP U ABP A TOOL USE / T E{#
C S M R T
Grip etc. Cutoff Cut Slice Air-clean Brush clean Wipe Measute Wirte Mark Inspect Read
il o B £ Wh | RAERE R % A 5 SR & #
Index Pliers Scissors Knife Nozzle Brush Cloth Measuring device Pencil Marker Eyes/Fingers Eyes Index
J WT % 71 71 S BT 4 W i waE | me s En oo .
Sq Ft Sq Ft Sq Ft .
. . ) . . Digit single Text of
(Wite) Cuts Strokes 0.1M? 0.1M? 0.1M? Inch (cm) Ft (m) Digits Words Digits Points - d d
-0} > ) ) B R% e ~ ~ words words
@ | W | kx| FrER | FrER | FAER | £4eER xR | %% | F8 | %7 L e |
01 FJ ok | 01 %k | 0.1 FHk ) i}
' Grip | | Check mark ' ' 3 |
i B9
5 1 Twist Soft ) | 0.50 ) 1 Scribe line 5 3 8 5
HE 1%k % ’ 1 X148 Gauge |




2 Twists . 1 Point or ) 5 Touch for 6 | 15

Bend loop | Medium ) 1 Small object )
¢ 2% T + CEMF’V‘ — R N T A 4 1 2 h‘?ﬁt Scz?le ‘value (Date/Line) 6

A 1N sHEFR | amEEs/

Hard Profile-gauge 9 Feel for 12 | A

10 - 7 3 _ _ B 6 - 3 defect Vermier scale 10
9 & Rk AR R ZIE

Fixed-scale caliper 9 2 | 38

1% Co;;er%—pm 1 4 5 5 Caliper 1 ;Ijl;g};;s (30cm) Signature date 5 Table value 16
Mg ER | F N i
24 15 6 4 3 Fecler gauge 13 3 7 54 24
B I
Steel-tape 6Ft (2m)
32 20 9 7 5 Depth micrometer 18 4 10 72 32
NERMER 2 K)
FEFAR
0 7 1 10 7 OD-Micrometer 4 in (10cm) 3 5 13 04 o
SME T4 R 3E < (10 JE k)
54 23 ID-Micrometer 4 in (10cm) 29 . 16 119 54
PAE T4 R 3 (10 B K)

STANDARD TIME ANALYSIS SHEET

DIV / DEPT:
MODEL:

% 147 : PRACTICAL SESSION




OS NO:

PROCESS:

ST PER PC:

DESCRIPTION

Z
o

M/C
TIME

USE

LH | RH

MOST SEQUENCE

tf

cf

T™MU

MOST

(sec)

M/ CTIME

(sec)

Sony SST

(sec)

—_

NoXi Bo- 3N BN B NN BRO2 BN BN BLSSI BN\

—_
)

—_
—_

—_
N)

—_
[N}

—_
~

—_
u

Time per pc (sec)
Time pet pc (sec) (Include M/C Time)

Time per pc (min)




