MTM - 2 ., Predetermined Time
System HGA
MTM - 2
21 MTM - 2
211 Predetermined Time System
Predetermined Time System A.B.Segur
Methods Time Analysis (MTA). Gilbreth

. 1924 Sequr

. 1948 Method Time Measurement

MTM



. 1963 MTM 1 General Purpose Data (MTM -
GPD ) MTM -1 2
MTM MTM
MTM - 1 MTM - GPD 1 MTM - 2, MTM - 3,

MIM-V, MTM-M, MTM-C 4M DATA.

212

Predetermined Time Systems

Predetermined Time System

Method-Time  Measurement  (MTM)
Predetermined Time Systems

21.3 MINAUIVEI MTM - 2

MTM -2 The International Standing Committee for Applied
Reasearch on Instruction from the Managing Board of the International MTM Directorate

2 1964



1965
Svenska MTM Foreningen of a superior philosophy MTM
MTM - 2 The Managing Board of the LMD~ Munich
il 1965
MTM - 2 MTM
MTM MTM

(Single basic MTM motions)
MTM motions)

2131

MTM - 2

MTM (Combinations of hasic

MTM

MTM

MTM
MTM



2132

MTM -2

MTM

- Reach, Grasp
- API AP2
- Tumn

- Sit/Stand

MM MTM - 7

MTM
2
MTM (MTM-Technical Simplification)
MTM-2
(Statistical Simplification)
MTM
MTM
21 (Combining)
2.2 (Averaging)
2.3 (Substituting)
24 (Eliminating)
MTM- 1 MTM-2
Release GET  MTM-2

APPLY PRESSURE ~ MTM-2
Reach  GET Move  PUT
BEND AND ARISE



MTM-1

+- 5%

2

2133

1 MTM-2

MTM -2

MTM-1

Svenska MTM  Foreningen
MTM - 2

(Average bias)l
MTM - 2 95%

MTM - 2

u



2.14 MTM-2

2141

MTM - 2

(Category)
L GET

2. PUT

3. REGRASP

4. APPLY PRESSURE
5. EYE ACTION

6. FOOT MOTION

1. STEP

8. BEND AND ARISE
9. WEIGHT FACTOR

10. CRANK

A

MTM - 2

(Code)

15



2142
39 1 61 tmu,
MTM
TMU = T ime Measurement Unit
1TMU = 00001
1TMU = 0.0006
1TMU = 0.036
1 = 100,000 TMU
1 = 166 TMU
1 =218 TMU
MTM - 2
™U 21
« /
\ CODE EGA GB GC PA PB PC :
5 3 7 14 3 10 =
15 6 10 19 6 1L 26
30 9 4 23 U 19 N
45 3 18 21 1 24 3
T 80 7 23 3 20 30 A
3 GW 1- 1Ky PW 1-5Kg
" A R E O F  BD AB
X 4 6 7 B B 9 29 R
21 MTM - 2

16

tmu.



MTM -2
5
, 55-30 ,
80
80
2.2
Inches

Over Not over

0 2

2 b
6 1285

12 18
18 upwards

pb M3 19iasdoya MIM - 2 (3NN

MTM -2
2

1

0-5 , 5-1
0-45 , 45 - 80
2.2
MTM -2
Centimetres Code
Over Not over
0 5 5
5 155 15
155 30 30
30 45 45
45 upwards 80
3 1
3



1 GA, GB, GC, PA, PB

PC 5 15
30,45 80
T™MU
GC 13 19
tmu.
2
tmu.
E 7 tmu.
3
GWL - 1Ky Ltmu,
1Kg PWL - 5 Kg
Ltmu. 5 Kg
3 Get Weight ~ Put weight
2.2 MTM - 2
221 GET



A

ABC

3
Grasping

Grasping Motion

Grasping Motion
1
GET

Grasping Motion

GET

GET 3

GA

Grasping Motion

2.1

19



v .
MsTuingiideans T

Grasping motion —» GA

nse'li

19

INoINENI 1Ny Tai
5"mqa"10 Grasping motion ——’GC

BInTUAY

1oy

GB

21 GET

21
GA Grasping
Motionlfa GB Grasping
Motion GC

GC
GC REGRASP

GET

5115130, 45 80

216112118 18



(Extraporating)

222 GET WEIGHT

GW

GET WEIGHT
GET GET WEIGHT

GW 2
2 TMU 2

«

D«

(Interpolating)
2.2

GET WEIGHT

@ )
1 TMU



GW 2 GW
40%
GW 20%
223 EUT
P
PUT 3
ABC
3
Correcting Motion Correcting Maotion

A Correction

PUT

B Correction



C Correction

PUT
ma.im
? ?
PA * PC
2.2 PUT
(Correction)

PA

PUT
GET



24

25 1 PUT
5 PA 5
PUT WEIGHT-PW
224 PUT WEIGHT PUT
PW
PW 0
PW 2kg 4
PW 2
GET WEIGHT
2 5 1 TMU
PW5
5 10 2 TMU
PW10

225 REGRASE_



REGRASP 1

PRESSURE APPLY PRESSURE

GET REGRASP

2.2.6 APPLY PRESSURE

APPLY PRESSURE
- APPLY PRESSURE

APPLY PRESSURE

APPLY
REGRASP

25



2.2.7 EYE ACTION

4 40

EYE ACTION

2.2.8 FOOT MOTION

30 12

2.2.9 STEP
30

12

16

10

26



2.3
STEP FOOT MOTION

30

2.3 FOOT

2.2.10 BEND AND ARISE

B D AB

STEP

20



- BEND AND ARISE

2211 CRANK

CRANK

MTM

CRANK MTM-2

GW PW PUT

2B

CRANK

CRANK

1 15 TMU

CRANK

28



-GW
- Correcting Motions
CRANK Correcting Motions
PUT
2.2.12 SIMULTANEOUS MOTIONS
2
SIMULTANEQOUS MOTION 2
B ( 2.3)
GET PUT 2
2
- TWO OBJECTS ------- - TWO SEPARATE LOCATIONS
- TWO OBJECTS--------- ONE SAME LOCATIONS, ONE AT A TIME
- TWO OBJECTS--------- ONE LOCATION ( MATCHING )

PUT PB PC

PUT

29



0.5

GC5

GET PUT

T™MU

23 GC30

14

GC

GA

2.3

30

GA



GC5

3
PC
2.3
2.3
*
A B C GA GA, GA
PA
- 5
C, B
GC GC
G- GC30

GB, PC

3



PB30

PB30

PB PB

10

10

10

PB30
20

P-

24

32



24
BD, AB, S
GET PUT
HAND ACTION GA_ GB_ GC_ PA_ PB_ PC_
Low | LESS THAN 2 Kg. /A 5 /A 5 5
7 : 5 13- 15 15
Medium >2Kg <5Kg GWl(/ GW GW PW PW PW
7/ 5 30 * 30 30
High >5Kg G GW GW PW PW PW
* Time given because of safety measure
1
BD
GB30
AB
PA30
24 BD GB

PA



ms 1¥m19190 2.4

BD, AB

GET PUT

Rl

BD

GC5
AB

PB5

BD GC

GET PUT



MTM -2
L “I"
BD
GB30
2 “(r)
! TMU.
GB15 14
GB30 14 tmu.
3. 13 - b}
Simultaneous  Motion
2.3 (ALLOWANCE)

(Normal Time)

R

GB30

MTM-2

(Normal Time)



(Allowances)

(CONSTANT ALLOWANCES)
(Personel needs Allowance)
(Basic fatique allowance)

(Variable addition to basic fatique allowance)

(Personal needs allowance)

(All day time study)
(Work sampling studies)

(Fatique allowance)

36



37

(Ergonomic) 3

(Physiological Measurement)

4

(Constant Allowances)
(Personal needs Allowance) 5% %
(Basic Fatique Allowance) 4% 4%
9% 11%

(Variable to Basic Fatique Allowances)
(Standing Allowance) 2% 4%
(Abnormal Position Allowance)

(Slightly awkward) 0% 1%
(Awkward (bending)) 2% 3%
(Very Awkward (lying) stretching up)) % %

(Weighting Lift or Use of Force)
(Lifting, Pulling, Pushing)



25 0% 1%
50 . 1% 2%
15 2% 3%
100 . 3% 4%
125 . 4% 6%
150 . 6% 9%
175 . 8% 12%
200 . 10% 15%
225 12% 18%
250 . 14%
300 . 19%
400 . 3%
50.0 . 58%
(Light Condtion)
(Slightly below recommended value) 0% 0%
(Well below) 2% 2%
: (Quite inadequate) 5% 5%
(Air conditions)
(Well ventitated, freshair) 0% 0%
(Badly Ventilated,but no toxic or injurious fumes) 5% 5%

(Work close to fumances, etc) 5-15% 5-15%



(Visual Strain)
(Fairly fine work)

(Fine or exacting)

(Very fine or very exacting)

(Aural strain)
(Continuous)
(Intermittent, loud)

(Intermittent, very loud, High-pitched)

(Mental strain)

(Fairly complex process)

(Complex or wide span of attention)

(Very complex)

, (low)
(medium)
(High)

1 Vv 1

(Rather tedious)
(Tedious)
(Very tedious)

0%
20

5%

0%
2%

5%

1%

4%

8%

(Monotony : Mental)
0%
1%

4%

(Monotony : Physical)
0%
206
206

0%
2%

5%

0%

2%

5%

1%

4%

8%

0%

1%

4%

®0

30



23.1

(Personal  allowance)

(Normal time)

2 X100 /( 100 -
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24

(Cycle Timg)

(Production Line Balancing)

42



1 Dynamic Programming Algorithm Jackson

2. Interger Programming Formulation Bowman

3. Column Rule Technique — Kilbridge & Wester

4, COMSOAL Technique ~ Arcus

5. Ranked Positional Wehighted Method ~ Helgeson & Bimie
6. Optimum Seeking Back - Tracking Techigue ~ Mansoov

7. Two-phase Method ~ Moodic & Young

8 Hoffman Technique  Hoffman

Mathematical Programming



4 8
Heuristic
Heuristic
Heuristic
1 ,
2. Heuristic
3 Heuristic
(Work Stations) Assembly line
(Assembly line

balancing)



1 .

for Opitimum Operators)
2

Production)

241

(Cycle Time)

45

(Fixed Production

(Fixed Operators for Maximum

(Work Station!



(UPH) = |

(1), @ ®

Standard unit per hour (UPHY

() 0
()
()
wld)
Assembly line
)
. UPH



24.2

(Standard Tim)

2

x UPH

f1l

(Standard UPH)

4
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