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Study on a Computerized Method of
Schematically Drawing Machine Elements
through Statistical Approach
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Michimasa Maeda

Abstract

This paper discusses what method is desirable for drawing machine elements schemati-
cally in light of the requirements of the current computer age. including those for CAD
and CAE systems that have come to be spotlighted in recent years, and thus studies how
to computerize a method of schematic drawing for machine elements through statistical
approach.

In particular. this study deals with a method of schematically drawing bolts and nuts,
which are easily available. easy for everyone to understand, and most fundamental
machine elements. Such a schematic method should be developed by using the proposed
optimal ratio that minimizes the difference between the sum of mean felative errors and
the standard value. The method of evaluation based on the optimal ratio will be an effec-
tive means to cope with the requirements for CAD and other types of computer-aided sys-
tems.

The method of obtaining equations for approximation shown in this paper helps improve
not only the accuracy of automatic computer-aided drawing for bolts and nuts but also that
of manual drawing. This way of thinking will also be applicable to data compression in
PC-based drawing for machine elements.

Major features of the method proposed in this report are a higher degree of approxima-
tion with respect to shapes and dimensions, as well as reduced offsets in intersecting lines
and chamfered portions. When used for a CAD system. these features also help identify
positional relationships and projecting portions correctly and reduce interferences in design

and differences between design and manufacture, thus leading to safe design.
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N d p B H H1 H2 k

1 6 1 10 4 5 3.6 1

2 7 1 11 5 5.5 4.2 1

3 8 1.25 13 5.5 6.5 5 1.2
4 10 1.5 17 7 8 6 1.5

5 12 1.75 19 8 10 7 2

6 14 2 22 9 11 8 2

7 16 2 24 10 13 10 2

8 18 2.5 27 12 15 11 2.5

9 20 2.5 30 13 16 12 2.5
10 22 2.5 32 14 18 13 2.5
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22 60 5.5 90 38 48 36 5.5
23 64 6 95 40 51 38 6
24 68 6 100 43 54 40 6
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1 ;Nominal diameter of bolts
2 ;
3 AQ057 DATA EQU 0AQS7H
4 A024 JP1 EQU 0AQ24H
S AQ05 LOOP EQU 0AQO0SH
6 H
7 :Main program
8 0000 ORG 0AQO0O0H
9 AQ00 2157A0 LD HL,DATA
10 AQ003 0618 LD B,18H
11 AQ00S 78 LOOP: LD A,B
12 A006 C605 ADD A,05H
13 A008 4F LD C,A
14 A009 78 LD A,B
15 AQOOA FEO3 CcPp 03H
16 AQ0C 3816 JR C,JP1
17 AQOE -D603 SUB 03H
18 A010 81 ADD A,C
19 A011 4F LD C,A
20 A012 78 LD A,B
21 AO13 FEOB CP OBH
22 A015 380D JR c,Jp1
23 AO017 D60B SUB 0BH
24 A019 81 ADD A,C
25 AOQO1A 4F LD c,A
26 AO1B 78 LD A,B
27 AO1C FE13 Ccp 13H
28 AO1E 3804 JR C,JP1
29 A020 D613 SUB 13H
30 A022 81 ADD A,C
31 A023 4F LD c,Aa
32 A024 79 JP1: LD A,C
33 a025 77 LD (HL) ,A
34 A026 2B DEC HL
35 A027 10DC DJNZ LOOP
36 A029 C9 RET
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