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Study on the Technological Levels for the Industries
Manufacturing the Machinery and Equipment for
Livestock Production Facilities
Chang Dong-II* and Chang Hong-Hee*

Dept. of Agricultural Machinery Engineering, Chungnam National University
Dagjeon, Korea 305-764

Summary

This study was conducted to analyze the technological levels of the domestic industries manufacturing
the machinery and equipment for livestock production facilities and to lay out a scheme for upgrading the
technical improvement.

The results of this study are as follows :

1. According to the study results, the technological levels of the domestic industries for livestock
production facilities lag far behind those of the advanced countries in this field.

2. It was found that the ratio engaged in the areas of R&D was 10.7% and lower than that engaged in the
other areas and the ratio of junior college gradauted engineers engaged in the areas of research and
design was 44.4%. Therefore, the amounts of investment for the areas of R&D and design should be
increased.

3. In the design area, it was found from the study that the most weakness technologies which should be
developed in near future were the universal harvester and the mechanical designing. Therefore, the
multipurpose universal harvester suitable to the domestic framland conditions should be developed and
strength, hardness, and durability of materials in the mechanical designing should be improved.

(Key words : Livestock production facilities, Technological level)
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Table 1. The amounts of annual investment and sale of companies manufacturing the
machinery and equipment for livestock
Annual sale Annual investment
Tomal Annual
of Total N
Year  amounts Dom- Export net _PFOﬁt amounts Facilities  Research 0 Others
(100 estic (million - innovation & develop-
miion (g @ womy (N e, e @ P D)
won) won)
'94 5~34 85~100 0~15 25~100 7~170 30~100 0~40 0~20 0~10
’93 5~28 100 0 26~ 80 80~250 70~100 0~10 0~10 0~10
92 4~19 100 0 18~ 40 4~ 95 30~100 0~50 0~10 0~10

Table 2. Average quantities of annual production of the major machinery and equipment for

livestock
Annual Annual operating Share of
Products production ratio(%) (Production market Remark
(unit) per capacity) (%)
Automatic feeder (Laying hen) 10~251 30~70 20 Cage
Automatic griper 200 70
Manure fermenting machine 6 65
Egg collecting cage 9,890 75
Agitating-type dryer 12 20 5
Automatic feeder (Breeder) 120 80 20 Disk
Automatic feeder for fattening pigs 240 80 20 Disk
Automatic feeder for fattening pigs 60 80 20 Auger
Automatic feeder for Broiler chickens 240 80 20 Disk
Automatic feeder for dairy 10 10 20 Auger
Manure spreader 50 70 50
Com harvester 40 50 30
Feed mixer 100 70 50
Scraper 100 80 30
Wood chipper 10 30 15
Auto flow 10 83 50
Milker 170 94 60
Crude milk cooler 240 92 50
ARC. 20 80 30
Feeder 50 83 40
MAT|E A R A4S 10~1599) AH A 4 o
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Table 3. Productivity of the machinery and equipment for livestock

Productivity Productivity Costs of production
Products . . . Remark
(unit/man/year) (h/unit) (1,000 won/unit)

Automatic feeder (Laying hen) 33~125 72 360~2,000 Row

Automatic griper 100 - 560 Row

Manure fermenting machine 2 - 24,000 Unit

Egg collecting cage 3,290 - 15 Group

Agitating-type dryer 20 1.7 40,000

Automatic feeder (Breeder) 150 16 1,600 Disk

Automatic feeder for fattening pigs 300 8 1,000 Disk

Automatic feeder for fattening pigs 75 32 900 Auger

Automatic feeder for Broiler chickens 300 8 1,200 Disk

Automatic feeder for dairy 100 24 1,300 Auger

Manure spreader 4.5 - 3,500

Com harvester 3.6 - 3,200

Feed mixer 9.0 - 800

Scraper 9.0 - 1,500

Wood chipper - - 15,000~30,000

Auto flow 2 160 60,000

Milker 36 8 6,000

Crude mikk cooler 24 8 2,200

ARC. 7 8 10,000

Feeder 10 30 11,000
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Table 4. Present status of localization of the machinery and equipment for livestock

Ratio of . S Reason for
Products localization Imposnbfllty o.f loc'ahzanon impossibility of
%) or importing item localization
Automatic feeder (Laying hen) 85 Servomotor
Automatic griper 100
Manure fermenting machine 100
Egg collecting cage 100
Agitating-type dryer 85 Chain, motor Mechanical property
(Required power)
Automatic feeder (Breeder) 100 ~ -
Automatic feeder for fattening pigs 100 - -
Automatic feeder for fattening pigs 100 - -
Automatic feeder for Broiler chickens 100 - -
Automatic feeder for dairy 100 - -
Manure spreader 100 70 50
Com harvester 100 50 30
Feed mixer 100 70 50
Scraper 100 80 30
Wood chipper 95 Part of saw tooth (tip) Special steel
Auto flow 35 Attachment and dismount, Shortage of demand
vacuum pump, automatic washer
Milker 85 Vacuum pump, automatic washer Shortage of demand
Crude milk cooler 90 Compressor, motor of agitator Shortage of techniques
ARC. 10 Control box, hermetic tank  Shortage of techniques
Feeder 15 Feed cantrol, ID module, rtage of demand

control box and techniques
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Table 5. Results of survey on the levels of the quality evaluation techniques on each process

Item of the evaluation technique(Basis of 10 full marks)

Machinery Qu:#lty Asse- Sheet Proce- Inspec- Paint- Casting Heat perfor.
matter- mbling metal ssing  tion ing Mold forgling gf;,t{ mance
ials
Automatic feeder 8 9 10 8 9 9 10 9 9 9
Automatic griper 9 10 8 9 9 8 10 10 10 8
Manure fermenting machine 8 9 9 8 8 10 8 10 10 9
Egg collecting cage 8 8 7 9 8 8 9 - 8
Agitating-type dryer 11 11 11 1 - 10 = - 10 11
Automatic feeder (Breeder) 10 10 10 9 5 5 10 10 10 10
Manure spreader 9 10 9 9 - 8 9 - 9 10
Com harvester 9 9 8 9 - 8 8 - 8 8
Scraper 9 9 9 10 - 8 - - - 10
Feed mixer 9 9 8 10 - 8 - - - 10
Wood chipper 15 7 8 8 6 6 10 10 7 15
Auto flow 10 10 9 10 10 9 9 - - 10
Crude milk cooler 10 9 9 10 10 9 9 - - 9
Milker 10 9 9 10 9 9 9 - - 10
Automatic feeder 10 10 10 10 10 10 9 - - 10

Table 6. Results of survey on the most weak technologies and schemes for upgrading the
technical improvement

Weak technologies
and machine parts
to be developed

Causes of weakness or
reasons for development

Amounts of financial
needed from government
(100 million won)

Schemes for
development

Design

Disk wire rope

Disk wire coupling

Manufacturing of mold

Function, cost of
products, fund

Low life span of wires

Breakage by defects of
coupling parts

Shortage of technique

Development of more
durable wires

Redevelopment of
coupling

Development by

companies
3. dAVI= eo 79 2ok 2AE 34k A7 A7
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Table 7. The numbers of engineers engaged in the areas of research and design
Education Experience
No. of M
Machinery engin- High Junior Coll- Master's Doctors &5 2.3  3-5 510 10~20 thon
eers  school college ege degree degree M vears years years years 20
year ears
All systems for 1 1 1
poultry farming
Agitating-type 2 2 2
dryer
Automatic feeding 2 1 1 1 i
system
Wood chipper 1 1 1 1 1
Milking system 11 3 7 1 1 2 6 3
in dairy
Total 18 5 8 5 1 2 8 7
(Ratio, %) (100) (27.8) 444) (27.8) 5.6) (11.1) 444) (38.9)
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Table 8. Results of survey on the self-design techniques

Levels Causes ot.’ “./eaknes.s
of the Most weak (on the priority basis)
Products lgho.uze technology in Shortage
CSI8T . Experi- Man- - 0
techni- design Data Fund  Facility d d
ques ence  power a:glagc
Auto flow - Automatic attachment 4 5 3 2 1 Demand
and dismount
Milker - Vacuum pump, 4 5 3 2 1 Demand
Automatic washer
Crude milk cooler ~ — Compressor 4 5 3 2 1 Demand
Feeder - All kinds of controller - - - - - -
Agitating-type 100 - - - - - - -
dryer

Automatic systems 100 - - — — - — _
for pouliry
farming system

Table 9. Results of survey on the acquisition of design techniques and development methods

Methods of developing the design techniques(on the priority basis)

Machinery Liter- In'spec- I?igﬁdu? Develop- Experi-  Imit-  Inhouse
aure "V techni- S?,-S?ée ence  ation research Lok
test ques

Auto flow 6 4 1 7 2 5 3

Milker 5 3 2 7 1 6 4

Crude milk cooler 4 2 5 7 1 6 3

Feeder 5 4 1 7 2 6 3

Wood chipper - 1 - - 1 - 1

Pump 3 2 1 4

Agitating-type dryer 3 2 4 1

Automatic feeder 2 1 3 4

Automatic griper 2 1 3 4

Manure fermenting machine 2 l 3 4

Egg collecting cage 2 |
of JoRAE L &4 W A $4 &9 mh A 7% ALe) o2 ALY
ol £ AL By, oz istd FE5& B3t AA 7ie WL & AgE ZAG AdE
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Table 10. Results of survey on the bottlenecks of design technique development of machinery

Bottlenecks of design technique development (on the priority basis)

Machinery Shortage of  Shortage of  Shortage of  Shortage of  Shortage of
demand manpower data fund experience
Auto flow 1 3 4 2 5
Milker 1 3 4 2 5
Crude milk cooler 1 3 4 2 5
Feeder 1 3 4 2 5
Wood chipper 2 4 3 | 5
Universal harvester 1 3 4 2 5
Agitating-type dryer - 2 - 1 -
Automatic egg collector 1 5 2 3 4
Automatic griper 2 5 1 3 4
Manure fermenting machine 4 5 2 3 1
Egg collecting cage 2 1 5 3 4
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Table 11.

3EY 5

machinery and equipment for livestock

3449 7A ¢ Audeie) 7% £3 B A

Results of evaluating the technological levels for the production and design of the

Machinery and . Levels of techniques (Marks)
) Core techniques
equipment 1 2 3 4 5 6 7 8 9 10
Feed feeder Hoper of the auger type X X
(for the fowls)
) Water feeder
Production Feeder
management (individual management)
Brooder X
Cage X
Automatic egg collector X
Egg separator
Product Milker Vacuum pump, electronic X
processing pulsator
Pipeline system Automatic washer, stall X
Feeder Feeding by milking curve
Feed mixer Sawdust feed x
(Fermented feed)
Feed Mower
Binder
Feed harvester X
Automated housing Pipe poultry housing + X
wood
Blower for heated-air X
Management Ventilation facilities x
of Scraper X
environment Loader
and facilities Solid and liquid separator
Fermenting dry facilities X

Wood chipper Saw tooth and the

method of assembling

Reference : Please refer to the status of CAD/CAM used in design techniques, domestic techniques and introduced
techniques, and etc.
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Table 12. Results of survey on the outside order for the major machinery

Percent Cause of defect
No. of Outside defec-
Machinery total  product gx&lgg Mate- Proc- Asse- Weld- __ |
pats (%) pr?gl;ﬂ rial  essing mbling ing Design price Others
0,

Auto flow 150 25 3 2 i 2 2

Milker 120 50 3 2 1 1 3

Crude milk cooler 100 20 2 1 3 2 2

Feeder 90 10 1 3 2 1

Wood chipper 56 40 2 1 3 4 5 6

Automatic feeder for breeder(D) 30 33 1 2

Automatic feeder for the fattening 25 40 1 2

pigs(D)

Automatic feeder for the fattening 20 50 1 1 2

pigs(A)

Automatic feeder for the Broiler 22 45 2 1 2 3

chickens(D)

Automatic feeder for laying hen(K) 25 20 2 1 2

Automatic feeder for dairy(A) 22 50 1 1 2

Automatic feeder 75 16 2 1

Automatic griper 55 23 2 1

Manure fermenting machine 220 35 3 1

Egg collecting cage 25 - -

ZAE 34} Foll A 27] FJAute] 8714 & A RE, 71E 9E HFES Hola gl
o Ed AAE AAs ARen, 1 5e 3 7l& AFAe syl e d Aoz Bz4d
A= AAED 9N e Ao Y A o,

Aol FAEL 90% ol Fo2 ¥IE AR Y
1237 e= 3 6. £ & st

ZALE 3JAF FAlA & 3 Y FAtel AT
Z23 g9 F7 HA 2 SAF HAE AAE ZAHE AL oA AAsta e FF B
T PATh Hrlele 4E ZA =3 AAL g% Fde K B2&3 850 dod, 5
RPM 23 5-o] glom, AF HALE AA% 2 35 93 FAHA G5 2AHE Aol Q1o
3 & A E ol 98~9%= -9 = A JEth ZAHA SAE BF g AEt e BEE e 7]

& F&ol nAA Rt Ao2 yEgTh
5. 7l&xe
7. AJ|& W alkgk

% AF ARS 2AE Aol 95 20
A7 71 AFE 1 A Aoz Udeke HA 71% Bopol M FA Al A7 B A
o, 71& AFAL BT 42 A er = v o] Hok 7|4 P 7)& Bop wE ¢o g Hie



Al g oo & Jle A
= F 137 2o & 139 o3, 71e Al

Eoke Rbe 7|9 71 A A F A Eokz y
EhEE, I olfe 39 eFErig 49
W A oo} gA] da =7 AjE
A7l wEolw, 71A AF dA BF A=

EAA e 7)A R duiadd e vE 5

23
ol

S
He

2%, A% R W7ol BolA)7] WEelt
A TEFE7Y F¢ W A 934 *e
05 & bsFgr1E Ao sta, 714 A
2 AAe B¢ A 2=, e R WTAEE
ool & Ao g Yeih.

Table 13. Scheme for upgrading the technical improvement

Weak design technology Causes of weakness

or area of technical or reasons for

Amount of financial
support needed from
government

Scheme for upgrading
the technical improvement

improvement development (100 million won)
— Shortage of the Development of a
Universal harvester techniques proper machinery for 100 million

— Multipurpose uses

the domestic farmland

— Strength, hardness, and
durability of the
materials

Design technology
for manufacturing
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