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Robot Deburring Automation
- Systems Using Solid Rotating Burr -

Beom-Sahng Ryuh*, Young-Sup Oh**

ABSTRAET

This paper encompasses a general technology in robot deburring automation using solid rotating burr
tools. Deburring is a cumbersome area in finishing technology, where design concept and system implemen-
tation is based on knowhows and experiences rather then theoretical development. In the field engineering
it is difficult to find a clue to where and how to start the system design. This paper presents a guide in
selection of tool concept of geometry and material. Also, the concept of tool compliance system is intro-
duced, which is one of the most important factor in robot deburring. Typical problems encountered in the
field are classified into 20 categories and the solutions are suggested by the proven technology from the
expertise. Special problems in polymer and diecasting areas are also briefly mentioned.
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Fig. 1 Oscillating file and file profile

Fig. 2 Deburring inside holes
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Fig. 3 Tool holder
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Fig. 5 Cylindrical shapes for radial compliance
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Fig. 10 Hierarchy of solid deburring tools
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Table 1 Given factors and control variables

Given factors Control variables

. Workpiece material

1
2. Buir properties
(size, hardness, etc.) ¢
3. Tool material and geometry, 1. Contact force
cut type 2. Path speed
4. Stiffness of workpiece including | > Tool rotational speed and
its clamps rotational diraction )
5. Tool holder stiffness 4, Orientation of tool relative to burr

(inciuding robot),measured in
different directions
Maximum robot speed

o

36
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(Surface speed)7} 7H¢ 583 Aol 840t} 1 Q«]
2% g ade Axd A= (Stiffness) 9 3
Zejold & Al adoAe d/A4Y AA 18l 239
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Table 2 Surface speed for each materials

Material Tool surface speed{m/sec)

Aluminum, zinc alloys, Plastic. 5-30
Cast iron, brass, copper 8-25
Miid steel, bronze 5-10
Titanium, stainless steel, hardened stee! 8-15
Ceramics 8-20

Fig.11 Relations between revolution speed and tool diameter
in each surface speed
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33237 Mg

AAEF9 A8 A=(Hardness), 94 (Tough-
ness), WekRA, 335 A dig 4 - 3544 ¢AA
5¢ ¥e2 A g g9 "Had gl 37
3 2&%7 FF, & go|ot2ze CBNo| 2HE EF
Yo F7E g F83it.

gutdo g AHEHE 718 A5Y A2 181 AEE
c}ef Table 30 Uebdct.

Table 3 Relations between material and hardness

Abrasives Hardness Hardness

basic elements HK, kg/mm? Material HK, kg/mm?
Aluminium oxide(AI203) | 2000-3000

3ilicon carbide(SiC} 2100-3000

Tungsten carbide(WC) | 1800-2400 g"”‘".“’” gless gg&ggg
Tantalum carbide(TaC) | 1600-2200 7(;3’0”3“ 100-150
Titanium carbide(TiC) | 1800-3200 | //2° brass

Titaniurn nitride(TiN) 2000 High speed steel(HSS) | 800-1100
Subie boron nitride 4000-5000 | Herdened steel 700-1300
Jismond 7000-8000

A 4F0)E A E Fhetel =(Aluminium oxide
and silicon carbide)= #40] AA AtEZE 8 dn}
#| (Coated abrasives)9t 2etold 8L Ag dAulx
(Bonded abrasives)® ArS-SE 743 AR AFo)
t}, 828 Fhdlo] = (Tungsten carbide), B8 Fhuto]
= (Tantalum carbide), ElE}% 7huto] =(Titanium
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& Bl 28 £ 3 940 F0 E AR
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2-A (Diffusion) ol oJ&te] & A Yol gk AnpE g
o3l o2 A& ZF7(Laminated tools) S HE F &
Aot n&£EZL 38E Fhulolent ¥ £x7
A-2HT AEE Boy 2 948 Ret 155702
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=
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