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A study on the Methodology of Machining process of Features Using STEP AP224

Yail Kim(Mechanical Eng. Dept., SKKU), Mujin Kang(Mechanical Eng. Dept., SKKU)

ABSTRACT

STEP AP224 includes the information of machining feature and tolerances. Machining features are machined from raw

material. Tolerances constrain feasible methods of manufacture, strongly influence the cost of manufacture. And tolerances

influence the machining process. We need to decide the precedence between features, tool radius and tool direction for

minimum tool changes. This paper deals with the method of decision of precedence between features and process parameters

using feature information and tolerances in STEP AP224,
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#813=geometric_tolerance(#814, 'flatness' , #815).
#B814=measure_with_unit(parameter_value(0.001),$);
#815=shape_aspect($,$,#816,.F.).
#816=product_definition_shape($.$,$):
#817=property_definition_representation(#816,#818);
#818=representation($.(#793),$):

Fig. 1 Definition of geometric tolerance in STEP

F kol ##g Schema & A3t Y= STEP
Part 47 o= EH AA7|o] B#g Schema 7} glo]

- 145 -



Fig. 3 A8 HF 9 W(face)?] %A(property) &2 #
o}3t o} Fig. 3 ) #811 Woll surface roughness & A
o8t R i1, H(face)#778 W2 408 oot}

8,11(29,13,21,21)
name ; i
j upport_resource_schema)
; bel d

description | upport resource_schema.
bel
GEOMETRIC_ {
TOLERANCE
magnitude easure_schema.measure ™\
W|th unit
toleranced j roduct_property_definnio?E
shape_aspect A schema.shape_aspect d

& Py P

geometric_tolera{ [ geometric_tol modified_geometri
nce_with_datum | ferance_with_d c_tolerance
_reference etined_unit

29,7 limit_condition

ifeasure_schema.measure_\
h ith_unit N

ape_aspect_definition_sé
Mema.datum_reference

Fig. 2 EXPRESS-G for geometric tolerance in STEP{1]

#810=property_definition_representation(#811 #812):
#811=property_definition('surface_roughness','Ra=6.3,
Machining=M, Cutoff=0.005000, Machining_Aspect=M,
clearance=0.002",$):
#812=representation($.(#778).3):

Fig. 3 Declaration Surface Roughness.
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Fig. 4 Part Face vs. Non-Part Face
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Fig. 5 Precedence Relation when Features are contact.
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Fig. 6 Precedence Relation when Features are intersect.
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Fig. 7 Precedence Relation with respect to Geometric
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[Table 1] Tolerance Class

[Table 2] Tolerance Property Class

i) ;Flc))l. Type | Name :?:gen ref.ID | value

1 1 mea. | para. value | 0.02

2 11 TEpr. #803

3 12 Ra 6.3

4 {2 Machining M

5 12 cut off 0

6 |2 Machining _
aspect

7 12 clearance 2

8 12 repr. #7717

9 |3 range | lower limit | 9.95

103 range | upper limit | 10.0

11[3 repr. #562

ID | Type Name desc.

1 geometric_tolerance cylindricity

property definition surface rou...

plus_minus tolerance | dimensional... | diameter

plus_minus_tolerance | directed dim...

wniklwing

geometric_tolerance flatness
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[Table 3] Machining Table

ID | Machining Shape

1 Drilling Hole

2 | Reaming Hole

3 Boring Hole

4 Milling Prismatic

5 | Grinding Prismatic

6 | Turning Round symmetrical shapes

[Table 4] Process Routing Table(um)

Ra ({Ra |IT |IT

ID [PID [GID {Process Max Min IMax |min
1 1 1 Drilling 5 80 11 13
2 |t 1 Counterboring 1.25 20 110 |11
3 12 1 Rough reaming
4 13 i Semi fin. reaming |0.63 [1.25 |7 8
5 12 11 Finish boring 0.16 [0.63 |6 9
6 16 |3 |[Roughboring 5 20 {12 113
7 |6 |3 ISemifin. boring |25 |10 |10 |11
8 |7 3 |Finish boring 0.63 2.5 |7 9
9 {7 3 Diamond boring [0.16 [0.63 |5 7
1017 3 Rough grinding
11 {10 {3 [Semi fin. grinding|0.16 ]0.63 |5 6
12110 {3  [Finish grinding [0.16 ]0.63 |5 6
[Table 5] Geometric Tolerance Range Table (mm
ID Basic Geo. tolerance type | max | min

process
1 | Turning Parallelism 0.01 | 0.02
2 | Milling Parallelism 0.01 | 0.02
3 | Drilling Parallelism 0.2 0.2
4 | Boring Parallelism 0.005 ] 0.01
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Fig. 9 Restored Features from STEP AP224 file.
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Fig. 10 Contact Information between Part and Features.
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Fig. 11 Contact Information between Part and Features.
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