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Analysis of Caulking Process of Automobile Horn System
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The automobile horn system is an essential part that produces sound for safety reasons. Production of horn system is
classified based on two main processes. One of them is the caulking process which makes body assembly and forms the
lower part of the horn system. The control dimension of body assembly is a crucial factor for quality control as the sound
of the horn is largely determined by the control dimension. In this paper it has been found that plastic deformation of body
and its restoration after caulking process is the main reason for the change in control dimension. Typically, 100 specimens
of the body assembly were employed and the results were compared (Restore the Length of the Body) with another data
set that had the same body but different parts in the assembly. Monte carlo simulation was used for tolerance analysis of
control dimension for the body assembly including the deformation of the body in the caulking process. The simulation was
identified as a good model to predict the satisfaction ratio of the control dimension with high accuracy and was observed to
be useful in designing parts of the assembly and equipment used in the caulking process.

Manuscript received: August 18, 2020 / Revised: September 6, 2020 / Accepted: September 15, 2020

1. M2

AE A & Al2®l(Horn System): H= 2pgfo] H=
Aolof she ol B FEoRA $AA7F Ak
= A & JA7]= A o]th
= A2 02131 5‘%1 %Xé Zoﬂ/‘ﬂ “5011 WT’HUP FFS A
£ 27H9) $4L 77 3 (Caulking)s} 2ME FAolTt o]
oA 27 34L& ALE FA(Body)ol EHI(Bobbin)d}t E
& A2H ofiREe] Hl Body) o145
L H emo) el Y)Y EL TAe] REoR 7
= 5ge] Ado] Bl & A4
o] HA P43 TEE Fig. 1o] EAISA Fig. 1] EAE 2
2] x]4=(Control Dimension)y= 7] FA o2 A A== vit] of
AlEeollA E3 54 A Alole] A E 7Hel7Im o] 34 (Air

Aoz

Copyright © The Korean Society for Precision Engineering

Gap)2- 2} ofuf-3-o] (Amature) Abo]2] 712& Ltehuilet.

oloiRe & Azgle] sele] A 2 4R 77wl
2 #7ke] slaEel gBolct. el e ojilEelelA
ofloizizt 4 clrel pe] X|4:0) 774 F7KSatisfying Zone)
B ojiirh B w7te) v)ol e A 4 ko] We)
£ 0smm AR g Ach BAZEA vk o] At
e AATo 7L gt Aol d Alglah Auel ofstol
ol ol k. & ol 77 FAo| utr] oEee] 7y
Aol vl A Aol dht AE

Saystgon of 4 A

b o] RESI O AHgEE AU Aol B8
e},

Az Bl o]l T Qi & A2 2% B

s 71k theat 2ok Ny FReIAE WEel o8 4

28 §HEo Ut ofuolS tholo] g (Diaphragm)o] 2]

This is an Open-Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/
3.0) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.



912 / December 2020

Diaphram

%

Copntrol
dimension

Fig. 1 Automobile horn system and section view
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Fig. 3 Caulking part in pole
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Fig. 4 (a) Before and (b) after caulking process
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Fig. 5 Control dimensions in caulking process
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Fig. 7 Stress-Strain curve and contraction

Table 1 Caulking process comparison between two data sets

Mean value based on Istdata 2nd data  Ratio
experiment (A) B) (B/A)

Control dimension to the upper jig

0,
length [mm]-d, 0.18 0.26 144%

Restore length of body

20
after caulking process [mm]-d, 0.079 0.081 103%

Difference of control dimension

0,
after caulking process [mm] 0-175 0-106 61%

Standard deviation of restore length ~ 0.078 0.081 104%
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data no. Sati wa ng Table 2 Caulking process simulation of two data sets
iaa0 U Data set Ist data (A) 2nd data (A)
p Experi- Simula- Experi- Simula-
g ment tion ment tion
r Control dimension
satisfaction ratio before 6.1 4.8 2.5 041
J caulking [%o]
i Control dimension
g satisfaction ratio after 93.9 88.7 87.5 88.1
caulking [%o]
L Standard deviation of
g control dimension 0.048 0.049 0.062 0.060
~la before caulking

7 Ei R S
control dimension mm
Fig. 8 Monte carlo simulation for control dimension of 1st data
before caulking
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Fig. 9 Monte carlo simulation for control dimension of 1st data
after caulking
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