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COMPUTER AIDED SELECTION
OF MATERIAL HANDLING EQUIPMENT

CatrinaCHIVU
Transilvania University of Brasov, Romania

Abstract. Implementing automated material handling system improve the productivity and profitability of a company.
Despite these advantages, implementing such a system implies investments thus the increase of the product’'s cost.
Thus, it is imperative to understand the many aspects related to such a system before purchase one. In the literature
there are some principles that should be followed before choosing a material handling system but there are few software
designed for this. Present paper present such a software design for choosing the appropriate conveyor system based or
the plant facility design and manufacturing system characteristics.

Keywords: material handling, manufacturing system, conveyor

1. Introduction LEVEL 1

Material handling is the function of moving the |, usrerias FINISHED
right material to the right place, at the right time, in| wAREHouse [  PUANT ===y PRCDLCTS
the right amount, in sequence, and in the righ

position or condition to minimize production costs LEVEL 2
[1]. PLAMT

Material handling system is strongly correlated | [ pepariment 1 .;W
to plant facility design. The material handling | I—n
equipment selection should include new trend in |

actual facility, modernization of the manufacturing
flow and manufacturing of new products.

There are three levels [2] of implementation of ' 4
material handling equipment, related to SpatialLEVEL 3

Department3 [—M Department4 [~ Department 5

facility, relationship between plant's departments gz ziments

(Figure 1).Thus: Manufacturing line

- Level 1 defines the materials movement from/ to
warehouses and plant; either is raw materials o Pk [ B | o By [ ek
finished products, the spatial area for this level is L |
normally very expansive. o Y f—

- Level 2 covers a smaller area and is part of the T Phtiuich s
plant, defining material handling between plant’s I
departments (materials moved is raw material, Figure 1. Levels of movement in a plant
tools, semi-finished products or finished
products). Thus, if it is considered purchasing some new

- Level 3 defines the smallest area and is related tequipment it should be also considered the
one department, especially a manufacturing flow following [3]:
material handling equipment should manipulate- usage of standard equipment;
raw material, semi-finished products between- minimize the types of equipment within the
work-stations inside the flow (is a so called point- facility;
to-point movement within a fairly restricted are). - reduce energy consumption;
Choosing the appropriate equipment should- ensure that spare parts are available;
consider the above three levels, that defined the system has operational flexibility;
complexity of the equipment, but also some- system has expansion capability (relative to space
principles, basically cost defined. and financial resources).
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2. Input data These classifications will be all included in the
Selection of material handling equipment canselection software. The software will include all the
be done either based on type of equipment or basedesign parameters for these types of equipment and
on application. It is very difficult to implement in the design equation, thus it will allow to obtain the
software all the application that may appear duringoptimum solution.
a manufacturing process [2]. There are another five criteria included in the
The literature [3] offers three type of selection software: purchase cost, maintenance cost
classification for the material handling equipment.frequency of use, load moving distance and volume
Thus, there is a classification based on [3]: of material that may be transported. Thus, based on
- input load unit load (U) or bulk load (B); the data presented in [4], resulted another
- transfer mechanismon top of the floor (T), classification and, respectively, another selection
overhead (O) or embedded in the floor (1); criterion implemented in software (Table 1).
- output of load accumulating (A)-queue up on the In Table 1 are classified the following equipment:
device or workstation, or non-accumulating (N). SCC - spiral chute conveyor; WHC - wheel
Based on the above classifications, Garcia-Diazonveyor, RC — roller conveyor; PCS — pneumatic
[3] defined a tree structure for material handlingconveyor system; BC — belt conveyor; CC - chain
equipment (Figure 2). conveyor; AC — apron conveyor; OM — overhead
monorail; HAF — hoist and A-Frame; JC — jib crane;
BC — bridge crane; 2WT — two-wheel hand truck;
DOL - dolly; PT — platform truck; HLT — hand lift
truck; PDHT — power-driven hand truck; PDPT —
power-driven platform truck; LT — lift truck; TTT —
tractor-trailer truck; NAT — narrow aisle truck.

Table 1. Cost criterion for equipment selection

Criteria Lowest Medium Highest
SCC, WHC,
. RC, BC, HAF,| €C AC, OM,
Initial costs » 5% HAR ppHT, PDPT] PCS, BC, LT
JC,2WT, |* 1" NAT
DOL, PT, HLT ’
SCC,WHC,
RC, BC, CC,
AC, OM,
Maintenance | HAF, JC, BC,
costs 2WT, PT, LT PCS
HLT, PDHT,
PDPT, TTT,
NAT
WHC, RC,
HAF, JC, PCS, BC, CC
Frequency of | S\ r'pT | scc, LT |AC, OM, BC,
use HLT, PDHT, DOL, BAT
PDPT, TTT
PCS, OM,
SCC, WHC, | HAF, JC, PT,
Load distance | RC, CC, BC,| HLT, PDHT, BC, AC
2WT,DOL | PDPT, LT,
TTT, NAT
OM, HAF, JC,
BC, 2WT,
Volume of DOL, PT, | WHC,CC, | scc,RC,
material HLT, PDHT, T PCS, BC, AC
PDPT, LT,
NAT

Figure 2. Material handling equipment classification [3]

This concept of selection is implemented in the
developed software. Thus, the user will be able to

choose starting with these types of filters.
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Another method for selection material handling
equipment is based on the type of products that will

be manipulated.

Thus, for example, a conveyor selection may be N

START

done different if the product is a baggage, or cans - betiombosrss are prpand uar i tha i, lerconeyer

and bottles or metal/ plastic pallets or tires or
wooden pallets. Thus, the software includes some
logic diagrams based on the type of product as ther: vEs

can siill be used as long as there are a minimum of 4 rollers

under the product at all times and those rollers have sufficient
Batiom boards apacity to suppor and drive the product,
parallel to flow?”

are presented in [5]. In Figures 3 and 4 are (roer ) vz

presented two such logic diagrams for loose, bulk
material (baggage, bags, bundles, and bales) ant

respectively for wooden pallets.

NO
Bags such
as Postal Bags?

anual pus - Gravity roller
<G> e comeer

Gravity roller should have rollers as close
b 4 together as possible, such as 60 mm

Slider bed
conveyor

NO

NOQ
Cormogated
YES Gotochart G
NO
Logse bulk
materizl
Broken glass
YES —] Cullst convayor
NO

0 )

Requires protection I »
Large lumps? ES irom envlonmant

Troughed belt
conveyor

I
OR
¥

NO YES

Pipe conveyor

Requires stesp
vartical travel?

YES I

OR
1

(s Screw conveyor

# Bucket elevator

NO

Chain driven llve
YES— roller conveyor

One way operation
under 60D kg/m

for high mass
YES NO
NO
e way oparsid . Li neshl.i‘ivf;driven
under 750 kg/m rollar corveyor

Tw way Chaln driven live
opemt\un m\ler conveyor
Ben driven liva
ml\ar conveyor
ancm

boards Ch
perpendu:u\ar am oonve'yor
flow?

* If botiom boards are perpendicular to the flow, raller conveyor
can siill be used as long as there are a mininum of 4 rollers.
under the product at all times and those rollers have sufficient

capacity to support and drive the product.
Bottom boards
parallel to flow? *
YES
@ Wanual push or gravily YES Gravity rollar
transportation? canvayor
NO
Lineshatt
Ona way operalic YE! accumulation
Lo canveyor
NU

Accumulation

Bre way Chain driven
oparation under aceumulation
750 kg' canveyor
NO
One way Chain driven

operation over
600 kg/m

accumulatien
conveyor

Belt driven
accumulation
conveyor

BuELum b_oards { Chaln } Chain conveyor with
- to flow accumulation lift zones

Figure 4.Conveyor selection for wooden pallet [5]

3. Selection software

Based on the above three criteria it was started
the development of selection  software
MHE_selection (Material Handling Equipment
selection) that has as logical diagram that presented

Figure 3. Conveyor selection for loose, bulk material [5] in Figure 5. The software is intended to be an

integrated one, to include in the future the main

Sdection software includes 7 such diagramsdesign elements for each equipment and to connect
that will allow the user to select the appropriateto an oriented search engine as that included in
conveyor, based only on a few input data. Thusglobalspec.comweb site.
even a less expert user will be able to obtain the In Figure 6 and Figure 7 are presented two of

desired result.

the MHE_selection software [6].
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- input lead; B
- transfer machanism: T/IO/
- Qutput load: AN

a1} fimeed path
a2) angular-limited path
&3} matrix-wide ares

= hand trucks;
- powerad rucks;
- othars;

- gravity; - bal;
- chain; - others;

a} load-ransfar
b} cost-distance-load
&) product type

- Inltlal cost: LIMH
- mainbenance casi: L]
- fraquancy of use: LM/

- load distance: LIM/H
- volume af material Lk

- heagage; - bags:
Thurdies and bales; - cans and battes?
- cans, drums and gt cartans;
k matenal
st paliats;

Type of mateial handling

| Diesign parameters for e selected squipment |
I Predasigned material handling equipment |

Figure 5. Software structure

Figure 6 MHE_selectionsoftware window
(selection based on load and position)

Figure 7.MHE_selectionsoftware window
(selection based on costs)

4. Conclusions

The main aim of selection software is to
minimize the time between defining the need and
obtaining the product. It is very difficult to develop
such software because of the many approaching
ways to get the product. TIMHE_selection wants
to be integrated software that contains three
methods of choosing a material handling
equipment, based on different type of input data
and further, for the selected equipment, to offer the
possibility of predesigned it, thus the selection will
be more correlated to the requirements.

The software is a continuously developing one
and it is intended to be on capable to connect to
firms web sites and thus, integrate the offer with
request.
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