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An alternativetime study that doesnot require
performancerating.

A databaseof basicmotion elementsand their
associatednormal time values together with
procedures for applying the data to analyze

manual tasks and establishstandard times for
the tasks

B PMTS definediil



Basianotionsinclude
Reach| Grasp| Move | Release

A set of tables that listing time values that
correspondsto basic motion elements the
lowestlevelin hierarchyof manualwork activity.

B PMTS definediil



+ Frank BGilberth 17 therbligs

v AsaB.Segurg Motion Time Analysis (MY - the first
commercial PMT system (1922 R o0l aS 2y DA
therbligs

+ H. Quick; Work-factor system (1934.938): cognitive work
Involved

+ Harold B. Maynard; Methods-Time Measurement (MTM)
(1948): very successful and widely used

+ G.Chris HydeModular Arrangement of Predetermined Time
Standards (MODAPT&)966

+ KjellB.Zandin Maynard Operations Sequence Technique
(MOST)(1970s)

+ Computerization of systems as commercial products



. SynthesizéAnalyze method that would be usedto
perform the task
I Themethodisdescribedn terms of basicmotion elements

. Retrieve normal time values for each motion
element
T Sumthe elementtimesto determinethe tasknormaltime

. Evaluatemethod to makeimprovementsby
I eliminatingmotions

I reducingdistances

I usingboth handssimultaneouslyetc.

. Applyallowancesto determine standardtime



A Firstlevel PMTS use the basic
motion elements

I Reach, grasp, and move used
separatelyto define the task

PMTS Levels

and A Higherlevel PMTScombine several
motion elements Into motion

Generations aggregates

I Reachand grasp combined into
oneelementcalledd 3 S (i €

A Firstlevel systems were
chronologically the first to be
developed and are called first
generationPMTS



Comparisons -

Firstlevel PMTS
A Most accurate

A Highapplicationspeedratio

AMost suited to highly,
repetitive shortcycles

A Basiamotion elements
A Verydetailed

A Highestflexibility
Detailed

Higherlevel PMTS
A Lessaccurate

A Lesgime to set standards

A Longercycle times feasiblg

A Motion aggregates

A Lesdletailed

A Lesdlexible
Simplifiedand condensed
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(I\/Iethods—Time Measurement (I\/IT@

V Procedurewhich analyzesany manual operation or method
Into the basicmotions required to perform it and assigngo
each motion a predetermined time standard which is
determined by the nature of the motion and the conditions
underwhichit ismade

V Timeunitsare TMUS
1 TMU=10°%hr =0.0006min =0.036sec
1sec=27.8TMU
V MTM is a family of products available through the MTM

Associatior(www.mtm.org)
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http://www.mtm.org/
http://www.mtm.org/
http://www.mtm.org/
http://www.mtm.org/
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HIERARCH
OF WORK
ACTIVITY

MTM-1

Job Level

Task Level

Work Element
Level

Basic Motion
Level
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A Operatesat the basicmotion element level in our pyramidal
structure of work

T Most MTM-1 basic motions involve hand and arm
movements

T Alsoincludeselementsfor eye,leq,foot, andbodyactions

A Many of the basicmotion elementscorrespondto the original
Therbligsdevelopedby FrankGilbreth

A More appropriate for tasks that are highly repetitive and

cycletimes are lessthan 1 min
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( NotasiGerakan )

A Notasi umum untuk setiap gerakan palid M

adalah
abc
dimana:
a. gerakan dasayang bekerja
b: jarak yang ditempuh

C: kelas dari gerak dasgiangbersangkutan




on 2  Methods-Time Measurement Example : RlOC — 129 TMU

14.4 (a) Normal Time Values for MTM-1 Motion Element: Reach (R)

Time in TMU
Distance Hand in Motion | Case and Description
inches A | B CorD E A B A Reach to object in fixed location,
. or to object in other hand or on

<0.75 20 | 20 2.0 2.0 1.6 1.6 which other hand rests.
1 2.5 2.5 3.6 2.4 2.3 2.3
2 4.0 4.0 5.9 3.8 3.5 2.7
3 5.3 53 7.3 53 4.5 3.6 B Reach to single object in location
4 6.1 6.4 8.4 6.8 49 4.3 that may vary slightly from cycle
5 6.5 7.8 9.4 7.4 53 50 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
9 8.3 10.8 12.2 9.9 6.9 7.9 search and select occur.
10 8.7 11.5 12.9 10.5 7.3 8.6
12 9.6 12.9 14.2 11.8 8.1 10.1 D Reach to a very small object or
14 10.5 14.4 15.6 13.0 8.9 11.5 where accurate grasp is required.
16 11.4 15.8 17.0 142 9.7 129
18 12.3 17.2 18.4 15.5 10.5 14.4
20 13.1 18.6 19.8 16.7 11.3 15.8 E Reach to indefinite location to
22 14.0 20.1 21.2 18.0 12.1 17.3 get hand in position for body
24 14.9 21.5 225 19.2 12.9 188 balance or next motion or out
26 15.8 229 239 204 13.7 20.2 the way.
28 16.7 24.4 253 217 145 21.7
30 17.5 25.8 26.7 229 153 23.2

- Additional 0.4 0.7 0.7 0.6 TMU per 2.54 cm > 76 cm (per 1.0 in > 30 in.)




14.4(b) Normal Time Values for MTM-1 Motion Element: Grasp (G)

Example : G1C3 =10.8 TMU

Time,
of Grasp | Case ™U Description and Object Dimensions
ickup 1A 20 Any size object, by itself
1B 35 Object very small or lying close against a flat surface
1C1 13 Interference with grasp on Diameter > 1.3cm (0.5 in.)
1Q2 8.1 bottom and one side of Diameter 0.6 to 1.3 em (025 to 0.5 in.)
_ 1C3 108 cylindrical object | Diameter <0.6 cm (0.25 in.)
. Regrasp 2 5.6 Change grasp without relinquishing control |
- Transfer 3 5.6 Control transferred from one hand to other
j Select 4A 13 Object jumbled with other Size larger than 2.5x 2.5x 2.5 cm
f . objects so that search (1x1x1in.) |
4B 9.1 and select occur 0.6x.6x.3cm(25%x.25x.12in) to
2.5%x25x25¢em (1x1x1in.)
4C 12.9 Size smaller than .6 x .6 X .3 cm
(25%.25x.121n.)
Contact 5 0 Contact, sliding, or hook grasp




TABLE 14.4 (¢) Normal Time Values for MTM-1 Motion Element: Move (M)

Time in TMU
Distance Hand in Weight Formula Parameters Case and
motion up to Description

cm inches A B C B kg (Ib) Constant Factor

<20 < 0.75 2.0 2.0 2.0 1.7 A Move object to |

25 1 2.5 29 3.4 2.3 1.1 (2.5) 0 1.00 other handor |

5.1 2 3.6 4.6 5.2 2.9 against stop.

7.6 3 4.9 57 6.7 3.6 3.4 (7.5) 2.2 1.06
10.1 4 6.1 6.9 8.0 4.3 B Move object to |
12.5 S 73 8.0 92 5.0 5.7 (12.5) 39 1.11 approximate
15.2 6 8.1 8.9 10.3 5.7 or indefinite
17.8 7 8.9 9.7 11.1 6.5 7.9 (17.5) 5.6 1.17 location.

20.3 8 9.7 10.6 11.8 7.2
22.9 9 10.5 11.5 12.7 7.9 10.2 (22.5) 7.4 1.22 C Move object to,
25.4 10 11.3 122 13.5 8.6 exact location, 3
30.5 12 12.9 13.4 15.2 10.0 12.5 (27.5) 9.1 1.28
35.6 14 14.4 14.6 16.9 11.4
40.6 16 16.0 15.8 18.7 12.8 14.7 (32.5) 10.8 1.33
45.7 18 17.6 17.0 20.4 14.2
| 508 | 20 192 182 | 221 | 156 17.0(317.5) 125 1.39
Yssoy 2 208 194 | 238 } 119 \ k

61.0 24 22.4 20.6 25.5 18.4 19.3 (42.5) 14.3 1.44

66.0 26 24.0 21.8 27.3 19.8

71.1 28 25.5 23.1 29.0 21.2 21.5 (47.5) 16.0 1.50
76.2 30 27.1 243 30.7 22.7

Additional 0.8 0.6 0.85 TMU per 2.54 cm > 76 cm (per 1.0 in. > 30 in.)




Motion Element : Move (M)

Normal Time = constant + (factor * time in TM

A Example : M6B12
A Normal Time=3.9 + (1.11 * 8.9)
=13.8 TMUs




TABLE 14.4 (d) Normal Time Values for MTM-1 Motion Element: Position (P)

Time in TMU
Class | Description of Fit Symmetry Easy to Handle Difficult to Han
1 Loose (no pressure required) S 5.6 11.2
8§ 9.1 14.7
NS 10.4 16.0
2 Close (light pressure required) S 162 - 21.8
SS 197 25.3
NS 210 26.6
3 Exact (heavy pressure required) S 43.0 48.6
SS 46.5 52.1
NS 47.8 534

Key: S = symmetrical, SS = semi-symmetrical, NS = nonsymmetrical.

A Roundpegin aroundhole: S(ymmetrical)
A Keyinsertedin alock N(on)S(ymmetrical)
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Example : RL1 =2 TMUSs

JABLE 14.4 () Normal Time Values for MTM-1 Motion Element: Release (RL)

- Case Time in TMU Description
1 2.0 Normal release performed by opening fingers as an independent motion
2 0 Contact release with no finger motion

JABLE 14.4 (f) Normal Time Values for MTM-1 Motion Element: Disengage (D)

Time in TMU
Class Description of Fit Height of Recoil Easy to Handle | Difficult to Handle
1 Loose (very slight effort, blends Upto25cm (1in) 4.0 5.7
with subsequent move)
2 Close (normal effort, slight recoil) 25t012.7 cm
| (1to5in) g 7.5 11.8
Tight (considerable effort, hand 12.7 to 30 cm 22.9 34.7
recoils markedly) (5to 12 in)

Example : D2D = 11.8 TMUs




