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Development of nT meter
applied by GSR sensor

M. Hikishima, S. Honkura, Y. Honkuwra
Magnedesign corporation, Alchl, JAPAN

GSR characteristics
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Improvement of Absorption Force of
Magnetic Attachment by utilizing
Stainless Steel (SUS)-Magnets

C. Mishima, T.Mitsunaga, Y.Honkura
MagneDesign Corporation

2. Discovery of the Stainless steel (SUS)-Magnets

-Ini response bo e aging society and the results of the BO20 mavement:
(20 sound teeth remaining 2t age B0 in Japen], the development of a new

rragnetic bridges derfurs utikong heakhy testh s axpected
'.I 11
0]

gLl magsetic Brdge denbure

Camwerriscal Magnetic Amachmants were 2,1 fim thk (500 gf
Absarption Foroe), making T dilficull to apply thesn b Pealthy teeth,
Generaly, the thickness o enamel of healthy teeth 5 L2 mm

or less{FigL 1)

‘Furthemore, corventions Sttechments have the problem that durng
MEI Fagnosis, the MAI mpgs & Fstoried by & Diareber of Bl (arifac)
as sheven in e preoba{Fig. 7).

“We stzrted tn develop a Thin Magnetic Attachment besed on the
assurmption that the thickness of the teeth enamel is less then 1mm.

Wt kaepar  Without keeger
Fig 2 MU image

Target: Develop Thin Magnetic Attachment with thickness of 0.6mm,
Adsorption Force of 500gf or more, and cost of less than 1000 yen($7)

ik

MDZ

2.2 Microstructure of SUS-Magnets

== 2.1 Magnetization of Austenitic Stainless Steel [{SUS316 )

SUST1E; Austenitic Transformation to magnetic material
Slardess deel at -196T{Lig. N2} , 50 %(Frocessing rate)
F 7 Temp. 18T, L o
;.’ I -
Belt, Hagnetic = L —, a
(s SUEAIN] LR A emparc x4
st e o
\ Procaiiing Ml (%) ___ff o © Bes
(5U5316) Nan-Magnatic (Swage, Drawing process) ——— T, -

‘Rore-magnatic SUSI1E ransformed into SUS-Magnel by low temperalure processing.
+Wie refer to magnets fabricated from nen-magnetic SUS315 as SUS-Magnats,

The Proparties of tha SUS-Magnets 1s: L.37T, Holid~14ka/m.

*SUS-Magnets ane Important magrets in the medical Neld,

2.3, Effects of Applying 5US-Magnets to Dental Attachments m

IProcassing rate 0% Processing rate 61% XRD change
R,
T e
i L ibrecesing rate 09
n

DFrooesiing rale 1%

SUS Fg{non-magnetic)

Rewrcs ® v e | live e
o, €3] 1P| w45

SUS—agnets

Confirmation af the presenoe of
markensite (0') phess

SUS-Magnets form a fibrous composite structure consisting of
two phases, o’ (magnetic) and y {(non-magnetic).

w1

Magnetic Field ‘EAdsorption Foron

" ._ Dwvelaped Products{SUS-Magnel}
A — SLE-Magrat :lm MTH0G
FalT byrenc SUg =i
1. | ' + 600g teI00g(S0%up)
E =m 4 >
[ Sedt magnetic - A
- - =EUS-Hagnet o P
1Tl e
e
The Magnetic Field in the center of pm o mm o omsm mmo ms

Mg retic attachiment volume /mm?
| suB-Magnet increases Adserption Force. |

the BUS-Magnet s increased,
<Solt SLES soomar carwes dawn

~ELIE-PBITAT | CRNOAT COTeRE U

maore powerful than commercal products.

The use of SUS-Magnets makes the developed product 1.5 times |

3, Development Targets
== Development of thin magnetic attachments thickness 1,3 = 0,6 mm

FProcess Simplification

-Consider the possibility of Laser Welding the lid and
making it non-magnetic at the same time.

Lazer Weldeg Lasar Weiding
[ f [ | Conflrm that the =
nas-magrstic pat i -

fermed in & ring shape.

-Weld (Black)
-Hon-magnetic |
part {Green)

Man-magnetic maedification & possible with the heat from Laser Welding,
=By using 5U5-Magnets, the Process can be simplified by combining the
non-magnetic modification process with the walding process.

e

4, Idea of Magnetic Cirouit

-{Thin Magnetic Attachment) Targets:
Dizrmeter is 4mim |, thickness is 0.6mm , keeper thickness is 0.4mm
-Idea: Change from droutar structure tooring structure

T390 MTSFO0 Thin type
E=1.3mm t=0,6mm
Atchiment Products -
Far smane g thaps
Biructung
FErDae
nction
T e e
] = ==
Kinepar Thickness 0. &mm Thicknass 0.4mm
Tartal thickness Thickness 2.1 mm Thicknass 1.0 mm

Circular Structure

- Mo maghetic part |
[SUS316]

T Lasar wakdng part

N

N :

By making the magnet in the shape of a ring, the Adsorption
Foree is increased by parallelization of the Magnetic Circuit,




5. Experimental Procedure

5. Experimental Procedure

5.1 Materials
Pan Nerme | Mnetas Shape { rin
s S8 438 Outer Setreter | 34,00 wrer Diameter :$3,80, Thicksess - 062 |5
Covier daneter (9140
e S5 36 Outer Sameter - 33,68, Iwer Dawmeter (83,60 Thickzect - 0,12
Magret M- Fod Siead Oster 2pmeter | 21,50, Iaver Dameter (81,70, Thickness - 035
ragn (NS}

5.3 Magnetic Force

-Mesunng Equipment: Gaussmester
~Measure the magnetic force oy mawing
0.25mm each sceways

5.4 Adsorption Force Measurement

‘Measuring equpment - Tensile testing machine (IMADA ZT5-50N)
sAttachment body and keeper s gluad 1o an acylc rod, and the
maram value of tersie laad s measured

Maprehs e e acsorpton (MTEISE

SUS-Magrels L Magrels ( . s
, = 2 7
R B |.n‘ w awan | Dhwg | e oy g ’+§
e | 55| iy 55 | vy | cvvmi | v | men e | Gy [N | P | e | e 1> v .
- oo Sae " Marwn | pans Cedwg | amog L e e s 2
e agrwr | Matwn §
e = ’
o~ E N FEeE [@ s 2
Magneti: Fosee (mT)]
wWis wis
6. Experimental Results m 6.2 Improved Adsorption Force m

=== 6.1 Magnetic Circuit

~- 10
c ]
i E w|
2 F |
¥ g m
§. s ol
2 | | § -0
Magnetic field distribution by ks e
conventional magnetic circult Two-peak magnetic fleld dist-ibution
+Soft magnetic stainess steel: Center convex cown by parallel magnetic cireait

«SUS-Magnet: certer conmvex up

| Even with half the thickness, the Adsorption Force does not decrease. |

Adsorption force (gf)

Magnetic Attachment volume /mm?

Thin type Attachments (Product name :MTS700) developed using SUS-
Magnets has 2.5 times higher performance than commercial products,

MDZ

6.3 Problems and solutions during MRI examinations

1218

MDZ

7. Introduction of Developed Products (MTS 700 Catalog)

(1)Artifact (2) Keeper thickness and Artifact Diameter

urso

E N B

< T~ Blr=ag7

= < § » pe £ vron
2wk & g - Sy
1 . ¥ 3. 3 T wrso
£

The Aﬂ’lﬁ af the Curment
M':xmr-mh(A') ri 8 am in Diameter,

an acteve a faroe of about
Tmmmn-uuuuanj B‘ymnnoxuozw

For the first time in the world, the MRI problem(Artifact) of Magnetic
Attachments has been solved.

e

8. Technological Advances in Magnetic Attachments

I " g’

By using SUS-Magnets and a nng structure,
Force is d and

(1) thickness is reduced by nalf
(2] process is smplified and cost s grestly
“oduced

New treatment for removable
bridges is avallable.

9. Summary

- Increased Adsorpton force per volume

R

§E > This study >
E a0 =
T3 Y ‘
g N L N
¥ & Previous studles >
n \ wETRR
|4 @
g »
™
g o |
< ! ] (] ®s W 9 o 2000 2006 010 2018 2330 2008

| First Improvemant in 30 years with the Application of SUS-Magnets |

1

1. Adsorption Force is 1.5 times stronger than conventional
h by using SUS-M in the lid

2. Thinned down from 1.3mm to 0.6mm by adopting a ring-shaped
structure.

3. Laser non-magnetic modification technology simplifies the process
and reduces costs,

4, Applicable to diagnosis by MRI
5. Sales started in Indonesia in March 2024,
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