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摘要

此次參加於香港舉辦之第2屆生物醫學與生物訊息工程國際研討會，從開始參與投稿起，等待稿件的接受與否之回復，以及接受後文章篇幅之修改，註冊、繳費，直至參加研討會回國，中間歷經了近2個月的作業時程，也相當的繁雜，所幸合著作者張信良老師給與作業程序上相當大的協助，也順利完成。
因之前的作業上都是共同著作人處理，而參與國際研討會也都與共同著作人同行， 但此次作業是本人投稿國際研討會單獨作業。再者於會場上因平時在國內因很少以英文交談，所以在簡報時聽人的問答時顯得較生疏，同時也因此而減少了於會場跟人交流互動的勇氣，但經由此次的投稿和發表經驗，更加了投稿與主動參與國際性研討會的信心，同時也可知道在相關領域上他人(國際性)的研究方向與內容，進而讓自己有更大的思考方向。
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目的
本次參加第2屆生物醫學與生物訊息工程國際研討會(2015 2nd International Conference on Biomedical and Bioinformatics Engineering ，ICBBE 2015)的目的，最主要可提升自己的文章在國際性的曝光度外，也可藉由參國際性的研討會知道國際性他人在相關領域的研究內容與概況，並可藉由國際性研討會的參與，讓自己更加熟悉投稿國際性研討會的作業流程，從而建立與增加參與國際性研討會的信心。

過程(會議議程、議場主題、與會參與各項研討或報告議題及其內容重點摘述、見聞或新知；如發表研究或報告，個人所發表內容摘要、現場報告或討論交流情形等)
此次參加於香港舉辦的104年8月27日~104年8月28日之生物醫學與生物訊息工程國際研討會，相關議程如下表。
 2015 2nd International Conference on Biomedical and Bioinformatics Engineering (ICBBE 2015)
Conference Schedule(研討會日程表)
	Dates
	Time
	Events

	August 27,2015 (Thursday)
	10:00 - 17:00
	Participants Onsite Registration & Conference Materials Collection

	August 28,2015 (Friday)
	8:30 - 12:00
	Opening Ceremony and Keynote Speeches

	August 28,2015 (Friday)
	12:00 - 13:30
	Buffet Lunch

	August 28,2015 (Friday)
	13:30 - 18:30
	Participants' Oral Presentation

	August 28,2015 (Friday)
	19:00 -20:30
	Dinner Banquet



論文摘要如下:
在相關學著的研究中，層探討關於牙齒收缩率的研究和牙齒製造的標準模具已被設置成功。然而，收缩率在義齒底部是最重要的，以達緊密地配合牙齒的功效。但如果義齒本身質地和製造不够緊密，细菌將由間隙進入，而使得牙齒容易被破壞而造成義齒的被摘除。在本文中，義齒的底部輪廓被测量，並通过三维印刷技術和燒結成型使得義齒能夠更緊密的結合之模式。
而我們的活動行程包括起程和回程如下列活動行程表，時間上掌握的很好。而於會場上因平時在國內因很少以英文交談，所以在簡報時聽人的問答時顯得較生疏，同時也因此而減少了於會場跟人交流互動的勇氣，但經由此次的投稿和發表經驗，更加了投稿與主動參與國際性研討會的信心，同時也可知道在相關領域上他人(國際性)的研究方向與內容，進而讓自己有更大的思考方向。
活動行程表
	日期
	起訖地點
	工作摘要

	8/26
	虎尾-台中清泉崗機場-香港
	出發、搭機與抵達香港

	8/27~8/28
	香港
	參加研討會

	8/29
	香港-台中清泉崗機場-虎尾
	回程、搭機返國



而在生物醫學與生物訊息工程方面，世界各國先進國家無不卯足全力積極投入研究和發展，我們當然亦不例外，而借此參加於香港舉行之第2屆生物醫學與生物訊息工程國際研討會(2015 2nd International Conference on Biomedical and Bioinformatics Engineering ，ICBBE 2015)，了解相關發展與趨勢是相當重要之事，以免閉門造車，而本篇論文能榮獲該研討會的最佳論文獎，實在非常難得，受到肯定更是鼓勵，總算完滿的結束，以下是與此次研討會論文及會場相關之活動照片。
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心得
本次參加於香港舉行之第2屆生物醫學與生物訊息工程國際研討會(2015 2nd International Conference on Biomedical and Bioinformatics Engineering ，ICBBE 2015)，總算完滿的結束，而且本篇論文還榮獲該研討會的最佳論文獎，實在非常難得，雖不是很完美但還是可以接受。最主要除了可提升自己的文章在國際性的曝光度外，也可藉由參國際性的研討會的同時，知道在國際性他人在相關領域的研究內容與概況，並可藉由國際性研討會的參與，讓自己更加熟悉投稿國際性研討會的作業流程，從而建立與增加參與國際性研討會的信心和增進專業知識外，同時也可扮演成功的國民外交，並且也可增加國際化知識進而在教學服務與教學品質上能幫助學生透展國際化的視野。

建議事項
在經費之申請與補助上，應可更加提高，尤其對手中沒有計劃的同仁，要出國參加國際性會議，更是難上加難，所以若能鼓勵沒有計劃的同仁也能多參加國際性會議，並給予相對的補助，相信對學校整體國際化之發展會更有幫助。
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The Fit Consideration of the Denture
Manufactured by 3D Printing and Sintering

Shinn-Liang Chang, Cheng-Hsun Lo, Cho-Pei Jiang, and Dai-Jia Juan
Department of Power Mechanical Engineering, National Formosa University, Huwei, Yunlin, Taiwan
Email: changsl@ntu.edu.tw, sd800730(@gmail.com and {cpjiang, juan}@nfu.edu.tw

Abstract—In previous study, the shrinkage rate of denture
was investigated, and the denture was fixed on the standard
mold successfully. However, the shrinkage at the bottom of
denture is most important to fit the tooth properly. If the
fitness isn’t close enough, the bacterial will get into aperture
easily to make the teeth being decayed again. It will make
the teeth to be removed completely. In this paper, the cross
section of the denture is measured and compared through
the 3D printing and sintered to study the fit on the standard
mold. The shrinkage rates are then obtained along different
directions. The results can be applied to amplify the model
of denture for the 3D printing to make the denture more
close to the mold.

Index Terms—3D printing, tooth, CAE analysis

1. INTRODUCTION

The analysis and experimental processes proposed by
Chang ef al. [1] are applied to predict the shrinkage of
different dentures shape. Then the model of dentures
shape for 3D printing can be reverse amplified. The
product manufactured by 3D printing and sintering needs
to be close to the patient fitness requirement. The
proposed method can avoid the complicated procedure of
CNC machining and reduce dentists finishing time. Ji et
al. [2] described a level-set method to extract tooth shape
from cone beam computed tomography (CBCT) images
of the head. This method improves the variation level set
framework with novel energy terms which is a robust
shape prior to impose a shape constraint on the contour
evolution. The purpose in Ref. [3] was to develop a
methodology to measure the mesiodistal angulation and
the faciolingual inclination of each whole tooth by using
3-dimensional volumetric images generated from CBCT
scans. In Ref. [4] and Ref. [5], a system was developed
for fabricating complete dentures applying CAD/CAM
technology. In the system, artificial teeth were bonded to
the recesses of a milled denture base. However, the offset
values needed for the recesses are not known. The
purpose of the study was to evaluate the accuracy of
bonded artificial teeth positions in 0.00 (control), 0.10,
0.15, 0.20, and 0.25 mm offset recess groups. After
bonding artificial teeth on the milled denture base model,
a CBCT scan was performed to obtain scanned data.
Deviations between the master data and the scanned data

Manuscript received June 16, 2015; revised August 15, 2015.
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were calculated. In Ref. [6], the methods of measurement
of dimensional accuracy and stability of denture base
materials are reviewed. Most authors utilized optical
measuring apparatus, with the use of calipers being the
second most popular method. In Ref. [7], the Michigan
Computer-Graphics Coordinate Measurement System
(MCGCMS) was used to determine the dimensional
accuracy of dentures processed by three different
techniques: conventional heat compression, microwave,
and visible-light activation. At specific sites, the visible-
light-activated technique produced significantly more
flange distortion than either the conventional or
microwave techniques did. Nawafleh er al. [8]
investigated marginal adaptation of crowns and fixed
dental prostheses (FDPs), and discussed the testing
variables employed and their influences. In [9], the
marginal and intemal fit of three-unit fixed partial
dentures (FDPs) that measured by using the micro-CT
technique, and each FDP was seated on the original
model and scanned. In Ref. [10], the contours are
reproduced in graph form, and the fit accuracy of the
denture for any point which has been recorded may be
determined by measuring the shortest distance between
the contour lines. A series of heat-cured dentures were
processed under nearly identical conditions, and from
their contours, a representative median contour line was
drawn.

Figure 1. The denture was fit with standard mold by one side.

II. THEORETICAL GAP PREDICATED THROUGH CAE

To study the fitness of the denture, the inside profile of
the denture is the most important consideration in the
manufacture. However, the inside profile of whole
denture is difficult to measure, so in this paper, the
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denture is printed out in a half separately. They are
specimens 1 and 2. After printing and sintering, the
denture and standard mold are put into 3 Shape to reverse
scan, and the STL files were got and composed. At first,
the theoretical denture predicated by the method proposed
by the authors [1] was fit with standard mold by one side
as shown in Fig. 1. The gap between the denture and
standard mold can be measured. The maximum and
minimum of the gaps are shown in Table 1.

TABLE 1 THE G AP OF SPECIMEN 1 AND 2 MEASURED IN
SOLIDWORKS.
Specimen 1 Specimen 1 Specimen 2 | Specimen 2
left side right side left side right side

Maxgap 0.5331 03878 0.4836 0.5215

(mm)
Min gap 01693 02385 0.0688 0.1937

(mm)

Normally, the gap between the denture and standard
mold can be only in 100 microns, because the gap is
needed to be filled by the adhesive. The results obtained
in the CAE simulation show that the gaps of dentures are
over than 100 microns. It might be happened due to the
inaccuracy reversed scan of the denture. In the next
section, the actual denture is measured.

Figure 2.

2.5D image measurement device.

ITI. IMAGE MEASURED BY 2.5D OPTICAL DEVICE

In order to study the shrinkage of the denture, in this
paper, the actual workpiece of half denture was put on
standard mold, and measured by 2.5D image
measurement device as shown in Fig. 2. In the
measurement, the denture was fit one side with standard
mold as shown in Fig. 3, and the gaps between the
denture and standard mold were measured. The
maximum and minimum gaps are shown in Table II.

After the measurement, the gaps of maximum and
minimize are more than 100 microns. When the denture
is put on the standard mold, the big gap will cause further
damage, although the adhesive is glued. It also causes the
germs to grown up casily. In the next step, the section of

©2015 Int. J. Pharm. Med. Biol. Sci.

denture will be compared for the user to magnify the
model for 3D printing,.

Figure 3. The denture was fit with standard mold by one side.

TABLEIL. THE GAPS OF SPECIMENS 1 AND 2 MEASURED BY 2.5D
IMAGE MEASUREMENT DEVICE
Specimen Specimen 1 Specimen 2 Specimen 2
1 left side right side left side right side
Max gap 0.44 02375 0.5745 0.2025
(mm)
Miteap 0.0975 0.042 0.134 0.0695
(mm)

IV. SECTION COMPARISONS OF SINTERED AND UN-
SINTERED

Because the measured area can’t be confirmed easily
in 2.5 image measurement, the half denture was marked
the measuring point as shown in Fig. 4. And the work
pieces are measured by 2.5D image measurement and
shown in Fig. 5 to Fig. 11. In reference [1], the shrinkage
of dentures is assumed to be constant in all the directions.
However, the results in this paper show that there is a
small difference along the irregular curve comparing the
thickness at the marked positions. The results shown here
are helpful to understand the shrinkage rate in 3D printing
and sintering. It is useful for the designer to magnify the
model for 3D printing according to the shrinkage
obtained in this paper.

Figure 4. The measuring point of the specimen 1 was marked.

V. CONCLUSION

In previous study [1], the shrinkage rates are
considered to be the same in every direction of the
standard specimen. In order to make the dentures profile
more closely to the mold, the section profile is
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investigated in this paper. From the obtained results, the
shrinkage rates can be found that they are a little different
in the irregular surface. The factors can thus be
considered in the future research to correct the shrinkage
rate in the irregular surface. The model for the 3D
printing can thus be amplified according to the shrinkage
rate.
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