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Abstract The study shows the detailed examination of the AIM tables, a tool that 
helps the logistics system planning phase by calculating the needed time 
for each material handling processes. The method needed a revision 
because the tables were made 50 years ago, and a lot of changes have been 
made by the technological development. The study shows some possible 
acts and further ideas to update and develop the method to help the system 
planner better. 
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1. Introduction 

When we are talking about transporting a good from one place to another, most of the 
people think about freight forwarding on road, railway, water or in air. Those are also 
important parts of a good supply chain, no doubt about it. However there are the 
inbound material handling processes as well which connect the outbound forwarding to 
each other, and without these integral processes in a loading bay of a factory, or in a 
warehouse the whole chain would not work at all. 

The participants of the supply chain want to achieve maximal forwarding volume, 
maximal customer satisfaction while they want to keep the costs of investment on 
minimum level in order to have higher income and profit. For achieving this goal you 
have to keep your supplying time on a low level, minimize the operational costs, so use 
the extant infrastructure and machines with the best efficiency. This is not easy to reach 
because there is a conflict between these goals. To reach high customer satisfaction you 
need to deliver fast so you do not have time to wait for other goods to fill up the truck 
for example. So the delivery volume is getting lower, efficiency of transportation is also 
getting lower so the operational costs are getting higher. This was an example of an 
outbound process but it has effect on the inbound processes as well. 
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These requirements of the market and the technical development have a huge effect on 
freight moving processes. The engineers have to take lot of efforts on planning and 
building a system that meets these requirements, that operates fast and on low costs (as 
possible) so shortly: optimally. They have to plan the number of machines, their 
consistence and distribution to create a good-working system with a low failure 
percentage. Besides the planning you have to maintain and control the working 
processes, control the operational efficiencies of the machines and recalculate the 
allocation of your resources if it is needed. For this job we need to have some tools, 
methods that bring correct information about our system in order to help us in the 
decision making process [2] [4]. 

The primary aim of this study is that to find the answer to the following question. How 
can we get time values about a process for the system planning? There are several 
methods to produce these numbers. I will concentrate on the tabular time defining 
methods which I will analyze in the views of usability, advantages and handicaps. I will 
shortly introduce a Hungarian method (AIM) and the final aim is that how can we build 
a better, more useful method (software) based on the former one, to help the planning 
and decision making process better. 

 

2. Planning Methods 

There are different ways to define the time necessity of weight moving processes during 
the planning phase. We can group those regarding precision and usability as follows: 

1. Subjective guessing: Its advantage is quickness, we can produce the required 
data easily and in a short time. Disadvantages are that it has high chance that 
information is incorrect and a lot of experience is needed from the system 
planner to produce correct time information.  

2. The data can be calculated from the technical parameters of the used weight 
moving machine(s) and from the parameters of the calculated process. If we 
use this method the advantage is that our values will be quite correct, but it 
takes a lot of time to calculate each details of the whole process and to define 
the restrictive parameters of the process, measure them, make usable numbers 
of them, use corrections if needed. For this last one it is very important that the 
planner has to have a lot of experience, because it is up to his/her professional 
routine. 

3. Another way if we measure an existing system for time values. At first we 
need to have a similar system that is working and if we have that, we have to 
measure a lot to make a correct result with statistical analysis. Before using this 
value we have to verify the result whether it is relevant in the new planned 
system or not. Are there same circumstances (infrastructure, lay-out, 
machines…) or not. 

4. Using data tables. We can say that here we mix the advantages of calculating 
and measuring methods, because every complex process can be cut into 
elements and these are equal regarding the time necessity. Two processes are 
different because they consist of different elements or they consist of the same 
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parts but their sequence or parameters are different. If we collect the time 
necessity of these elements in tables – using and regarding them as a time norm 
– we arrive to a tabular time planning method. Using these tables and building 
up the whole process with these norm elements we can get a rather correct time 
necessity for the process and in a relatively short time [2] [5] [8]. 

 

There are more existing table methods with time values which are available to use 
during the planning of weight moving and procedures and production planning. The 
planning has more than one level regarding the decomposition of the processes. The 
whole process consists of part-processes, in those there are activities, the activities 
consist of operations and finally motions or movements. Before planning we have to 
decide on which level do we stop our examination. 

With MTM (Methods Time Measurement) we can calculate our procedure on the level 
of motions, so it has a very precise result but it takes time when we examine every 
single motion. These tables consist of the time necessity of defined technological 
operations based on a large number of elementary motions, and the time necessity of the 
elements as well. These motions are hand, body and eye motions (around 400) and we 
can build up the required operations, activities and finally our process. There is a 
Hungarian method – which is quite similar to MTM – called 3M that can be used for 
motion and work analysis and work planning [7]. 

The time tables can be used not only for motions but for operations as well. There are 
some methods based on the operational level of the processes, for example SMA and 
SMB. Those are the product of the French Material Handling Institution [7]. There is a 
Hungarian method also for planning material handling called AIM tables which I will 
introduce in this case study as a tool for decision making.  

 

3. The AIM 

The AIM tables were born at the middle of 1960s. Teachers and professors of the 
Department of Transport Technology in Budapest University of Technology and 
Economics translated the French SMB method into Hungarian and they gave the name 
AIM (a mosaic word in Hungarian: Anyagmozgatás Időszükségletének Meghatározása 
– literal translation: Definition of Material Handling Time Necessities) to the Hungarian 
version. They did not add any new additional part for the method and they used the 
values of the French one. After creating they implemented that in the education and till 
then it is a part of the education of logistics engineers. Since then other institutions have 
implemented the method in their schedule and it has been used out of the walls of 
universities in the practical life too. However nowadays they hardly use it because of 
it’s drawbacks. 

The method can be used for calculating the time necessity of periodical operating 
material handling systems (i.e. forklift trucks, handling goods by hand or other 
intermittent-duty systems). When we have to define the time necessity of a continuous 
systems (i.e. conveyor, elevator…), it is easier to calculate with the technical parameters 
of the machine. 



Acta Technica Jaurinensis Series Logistica Vol. 3. No. 3. 2010 

 288 

 

The aim of the AIM: 

- to define the time necessity of a weight forwarding process 

- to define how many machines, tools, workers the system needs 

- to plan the schedule for tasks 

- to analyze the working efficiency of existing systems 

 

This method allows planning systems with the following material handling types: 

- material handling by hand without any tools 

- material handling by hand with tools 

a. hand pallet trucks 

b. handcarts 

- electronic pedestrian stackers 

- fork lift trucks 

o electronic 

o with internal combustion engine 

- handling with towing tractor + roll cages [5] [6]. 
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Table 1. AIM table for material handling by hand without any tools [6] 

Material handling by hand without any tools 

H – Movement 

Sign 
Weight 
(kg) 

Time necessity (10-2 min/m) 

H -..- I <2 1,1 

H -..- II 2..5 1,4 

H -..- III 5..20 1,7 

H -..- IV 20..50 2 

F – Taking the weight 

 Time necessity (10-2 min/m) 

Weight (kg) 0..10 10..20 20..30 30..40 40..50 

High (m) Sign I II III IV V 

0..0,7 1 8 10 11 15 16 

0,7..1,4 2 6 8 10 13 14 

1,4..2,1 3 10 12 13 15 17 

L – Unloading the weight 

 Time necessity (10-2 min/m) 

Weight (kg) 0..10 10..20 20..30 30..40 40..50 

High (m) Sign I II III IV V 

0..0,7 1 6 7 8 11 12 

0,7..1,4 2 4 6 8 9 11 

1,4..2,1 3 8 9 10 11 12 
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Table 2. AIM table for material handling by hand with tools [6] 

Material handling by hand with tools 

HKK – Movement 

Time necessity (10-2 min/m) 
Sign Weight (kg) 

Pulling Pushing 

HKK -..- I < 100 1,2 1,4 

HKK -..- II 100..250 1,4 1,7 

HKK -..- III 250..500 1,7 2,2 

HKK -..- IV 500..1000 2,4 3,0 

I – Start and stop 

Time necessity (10-2 min/m) 
Sign Weight (kg) 

Pulling Pushing 

IM – I < 100 6,0 3,5 

IM – II 100..250 7,0 5,5 

IM – III 250..500 9,0 7,0 

IM - IV 500..1000 11,0 9,0 

Loading with low elevating fork-lift 

F – Loading L – Unloading 

Time necessity (10-2 min/m) Time necessity (10-2 min/m) 

30 25 

 

3.1. Using of AIM 

At first we have to disintegrate the whole process to elements. (Figure 1.) When we are 
ready with that then we can calculate each element’s time. It is necessary to know that 
the values in the AIM tables are valid if the planned system is ideal. When the processes 
are not disturbed by any problems, the workers are well educated and not tired, the 
infrastructure of the firm (good light, flat floor…) is perfect. In this case we can 
calculate the time necessity of any activity and the result will be the so called basic time 
(t1). We can use a table (Table 3.) for the values of each operation in which we can also 
include the multiplications, the frequency (fi) of them. The final summary of the 
numbers will be the basic time of the activity. Of course the real systems are never 
ideal. That is why the method uses corrections for this basic time. There are correction 
values for the workers tiredness (p), and for the environmental factors (level of light, the 
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gradient of the floor, the bottlenecks…) (k). If we add these corrections to the basic time 
(1), finally we get the planned time (t2). This value is valid for real systems. If we have 
the productive time norm of one shift and the required amount of goods – which we 
move in the operation – we can easily calculate how many workers or machines can 
solve that task on time (2) [1]. 

 

 

Figure 1. Disintegration of the process [authors] 

 

Example: 

The task is to load 20 pallets per shift with goods. On each pallet there have to be 195 
pieces of goods. The productive time in one shift is 6.5 hours (the whole shift is 8 
hours). The distance between the pallets and the goods is 1.5 meters. Both the goods and 
the pallets are on the floor. How many workers do we need to solve the task in one 
shift? [1]. 
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Table 3. Calculating with values of AIM tables [authors] 

Loading a pallet with hand 
power         

Nr. Name of the activity 
Sign of the 
activity 

ti  

[10-2min] 

fi 

 [piece] 

fi•ti 

[10-2min] 

1 Taking the good F-1-I 8 195 1560 

2 Moving loaded H-1,5-III 2,55 195 497,25 

3 Taking down the good L-1-I 6 195 1170 

4 Moving unloaded H-1,5-I 1,65 195 321,75 

        t1=Σf i · ti 3549 

 

 ( ) ( ) 81,4005,01,0149,35kp1tt 12 =++=++=  (1) 
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3.2. Short SWOT analysis  

3.2.1. Strengths 

It is easy and fast to use the method. Everybody can learn how to use it quickly. The 
tables are well structured and transparent. There are several different handling machines 
and tools so more type of processes can be planned with the method. The activities are 
well divided, it is easy to build up a process with them. 

3.2.2. Weakness, Threats 

I will sum up the weaknesses and treads together, because the threads are the effects of 
weaknesses if we use the method.  

The time values were defined in the ‘60s. Since then the technology has developed and 
the values might be incorrect which means the results of calculation with the method 
now may be not relevant. There were new machines announced since that time and 
these of course these are not involved in the method (such as order pickers, narrow aisle 
truck, rotatable forked truck…). The lifting height is also higher than it is in the tables.  

The speed of the travelling depends on the load’s stability and this correction parameter 
is not involved into the calculations. The less stable load needs slower travelling speed 
specially in curves.  
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There are no administration times included in the tables. It also makes the result 
incorrect. In these processes it is necessary to identify the right places where from and 
where to move and identify the material to move the right one. These take a lot of time, 
we can not forget about it during the planning. 

The existing form of the method is paper. There is no electronic form. Nowadays 
everybody use computers, so am I. When I used the method I used MS Excel for 
calculations. It means that I handled the computer and a paper tables in the same time. It 
made the work harder. 

The method is only used in the education, I have never met a company which would use 
it. It is understandable if we look at these weaknesses. We can not use the method 
universally, the planning is limited and if we could use it, we can not be sure that the 
result is relevant. The thread is that if we are not aware of these. 

3.2.3. Opportunities 

The method has to be thought over again. After a detailed measurement the former 
tables have to be updated with new values, new machines and correction parameters 
involved. It should be a software, based on computer, to help the planners work [1]. 

 

4. The method to develop  

4.1. Goals 

The aim of the method is still the same: define the needed time for inbound handling 
processes, thus supporting the encountered decision making situations during planning. 
The time values should be produced quickly, easily and as accurately as possible with a 
computer application. To achieve this, a transparent, easy to use operator interface 
should be developed. The results of the calculation need to be shown on a graphical 
screen with simple feedback to the former data for modification if needed. In order to 
make the documentation and archiving easier the possibility of saving and printing 
results on automatically filled sheets must be created.  

 

4.2. Calculation methods, giving parameters 

The current time constants in the AIM tables are for calculating basic time1. From the 
basic time we calculated the real values using some modifying factors of environment, 
working circumstances. Later we can understand that in the new method we do not need 
to use these factors because the speed of the computer’s calculation enables to import 
the factors into the core calculation (connected to each part of the path) and this way we 
have to handle the final results as correct ones. When it comes to defining the time 

                                                           

 
1 The basic time is needed for a usually trained and relaxed worker to do the task with ideal 
circumstances 
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constants and parameters we need to be careful. After detailed, comprehensive sets of 
measurements the results must be compared with the existing ones in the tables. If there 
is no difference we can use the former values in the application. We have to decide of 
each value or parameter if it is universal or individual – related to a specified process or 
machine. For example when we talk about the applied speed of forklifts we have to 
know if the data depends on each manufacturer’s product or can be used for any 
machine in the same category. Now in the tables only the electronic and internal 
combustion engine powered forklifts, low elevating power forklifts and electronic 
forwarding trolleys are represented. Of course at the end of the measurement the data 
comparison can be done only with these types of material handling machines. As there 
is a need to involve other machines in the method, so measuring those others is essential 
as well. These can be the reach truck – which is very popular nowadays -, rotatable 
forked truck, narrow aisle truck, picking truck.  

There is an other question which has to be answered, that is there any connection with 
the measured data and the physical parameters of the machines? If it exists the machine 
specific calculation is available. That means when using the program, the user only has 
to choose a machine from a list and the software will calculate with the parameters of 
the catalogue of that truck such as speed, acceleration, braking time… This way there 
can be differences between the results of the same task using different brands of trucks. 
If there is not close connection of the two data, the measures of different types have to 
be examined for any possible aggregation or concentration of data. As a result we can 
use the same value for a group of same type trucks (of course if it is relevant). It is 
emphasized that the used values have to be relevant with the real world (not for ideal 
environment and workers), with the effects of OSH (Occupational Safety and Health) 
regulations included. The aim is that there have to be relevant and representative values 
in the database of the method for correct and usable results. 

The parameters of the software have to be divided in two groups. One type is the 
parameters related to each type of machines – universally used for the same type of 
machines – and the machine-specific parameters, which are different for every each 
machine. So in the future during using the software the user has to choose a machine 
that he/she wants to operate for the task and the program will calculate with the 
machine’s parameter list which contains machine-specific and type-specific parameters 
– so called group parameters – as well. To define these, the planner has to be attentive. 
Every parameter has to be planned whether it is group or individual value. This will be 
an outcome of the future measures, only after that can the values be divided. 

We have to remember, that the AIM tables contain not only machines, but handling 
processes without equipment and other processes using pull trucks, stackers or 
pedestrian pallet trucks (based on pedestrian work force). In this case I do not advise 
modification, because the human parameters (such as walking and weight lifting speed) 
has not changed during this 50 years, but to be sure I would suggest to do some 
measurement in these cases too to verify my statement. According to this I would install 
these values into the new application without any changes, so in the following rows I do 
not want to mention these processes [1]. 
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4.3. The usage of the system 

When the application is used for planning any system at the first step the whole process 
has to be divided into well separated groups (such as receiving, shipping, taking to 
storage space, order picking), just like we did in the old method. After this phase the 
planner continues the planning of the separated processes one-by-one. The next step is 
to define different tasks in these processes (for example loading the pull truck by hand, 
travelling loaded/unloaded, building unit load…). The planning is continued by 
specifying needed parameters for each task. The used machine has to be chosen, the task 
has to be linked to the previous one (to build up the order of tasks and let the computer 
work with the tasks as parts of a process). Within the tasks the user has to choose 
activities to build up the task (choosing from a list). These activities can be walking, 
taking weight up/down, travelling, loading/unloading… The parameters must be given 
to each activity, such as travelling distance, number of curves (90° curves to make the 
planning easier), number and scale of bottlenecks, length and scale of slopes. The 
program offers for filling in only those parameters that are related to the chosen activity. 
If we finish giving the parameters for a task we can go on to the next one until we fill in 
all the needed data for the process. With this step this phase of the planning is done.  

 

Table 4. Phases of planning [1] 

Activity 1 

Activity 2 Task 1 

Activity n 

Activity 1 

Activity 2 Task 2 

Activity m 

Process 

Task k  

 

Example: 

Table 5. Phases of planning – example [1] 

Loading 

Walking with pallet 
Loaded phase 

(using pedestrian pallet truck) 
Unloading 

Shipment 

(receiving area – 
storage area) 

Unloaded phase 
Walking without 
pallet 
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In the next phase the program does the calculations and shows the result for every task, 
asks about the number of cycles (depending on the handled amount of material). If we 
do not know this value, we can make the application calculate this by giving the number 
of pallets, or total amount of materials and handled weight in one cycle. With these data 
it can produce the total needed time for the process. In the next step we can give the 
productive time of the shift (~6.5 hours of an 8-hour shift), so the application can define 
the needed number of machines or workers. There will be a graphical screen of the 
result, showing the process with Gantt diagram. With this screen the user can plan 
parallel tasks easier (more tasks in the same time) and modify the result by dragging and 
dropping each task by mouse, if the offered result is not good enough for the allocation 
of resources. At the end there will be possibility to print or save the results for late 
documentation or replanning. 

For an example of planning parallel tasks take a look at the system on figure 2. In this 
example the building of unit loads by hand is a continuous process. We use tow tractors 
to move the pallets to an other location. Each tractor can bring 4 pallets. Without good 
planning it can happen that the tractor has to wait for the building of these 4 pallets and 
it can bring them only if they are ready. To avoid this waiting and establish a continuous 
work we need to plan these parallel activities. With the former method we could only 
plan serial (not parallel) tasks and after it was up to the planner to build parallel system 
from the serial processes. By using Gantt diagrams in the application, the possibility to 
plan that is given. 
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Figure 2. Example: parallel tasks 

 

 

Figure 3. Example: Gantt diagram of parallel processes 

 

If there would be some other processes near the two locations and the user would 
include the Gantt diagrams of those, he/she could plan them together. We can see that 
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the two forklifts in the two places are not used enough, so we can give them other tasks 
meanwhile they wait for the tow tractor. 

For better transparency by clicking on any task on the diagram a small window will 
show the detailed activities of the task with time values. As I mentioned before, it is also 
possible to modify the order of tasks by hand (of course where it is allowed).  

This new application – that I detailed above – would meant to help the complex 
planning process in the future. My aim is to develop such software that is not only used 
in the education but becomes useful in the practical life as well [1]. 

 

5. Conclusion 

During the planning of inbound material handling processes it is essential to define the 
duration of each task. If we know these values it is possible to define the details of the 
process and the number of needed resources (machines, workforce). We have a tool to 
help this planning, it is called AIM method. This is based on tables that contain time 
values which are used for building up a complex process. The method was born in the 
middle of ‘60s, as a translation of the French SMB method.  

I examined the advantages of it:  

- well structured  

- easy to learn the usage  

- simple  

- transparent.  

Based on these attributes it represents a good support for planning when approximate 
result is acceptable. 

The tables have several disadvantages too:  

- the contained values might be incorrect  

- there are a lot of missing machines (since the technology has been developing 
since the ‘60s) 

- not electronic 

- approximate way of calculation 

- lot of missing influencing parameters (load stability, administration times) 

Based on these disadvantages I examined the expectations for a future application to be 
developed. My requirements for this program to produce more correct time values and 
required resources for the tasks by more detailed way of calculation, more influencing 
parameters (load stability, detailed path calculation). 

By this reconsideration of the method I want to create software, so based on the 
quickness of the computer these detailed calculations can be done. The user will be able 
to plan more complex systems, faster than before, the result will be more correct, and 
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there will be more machines available to involve the planning. We will have a simple, 
easy-to-use application avoiding the disadvantages of the former method. The final aim 
is that thanking to trustable software not only the universities will use that for education 
but also companies will gain benefit from this. 
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