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Preangulated TMA T-loop spring2| X2 21X} W30 T2 HX|e]
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Vol. 29, No. b, 1999. Korea. J. Orthod. Preangulated TMA T-loop spring2| && IA] B30 o2 AX|2|
Z7| &8 2I0 tist RF 24N AT
H 3. 2 T-loop springQil 2I51 LML= &l(gm) 2t PHE (gm - mm) 2l )
Ao} Fx Mx Fy My ¥z Mz
AX -132.93 -13.293 364.14 36.414 -33.74 -3.374
2mm A4 A24TX 2.94 0.294 -12.05 -1.205 0.004 0.0004
A L3 130.38 13.38 -352.10 -35.21 3379 3379
Az -175.51 -17551 346.11 34611 -11.49 -1.149
Exis A 2573 2.85 0.285 -11.636 -1.164 0.005 0.0005
A1t 73] 172.76 17.276 -334.67 -33.467 11.44 1.144
A -218.09 -21.809 334.12 33412 12.40 1.24
2mm ¥4} A24T2) 2.80 0.28 -11.38 -1.138 0.006 0.0006
ATt 21490 2149 -32243 ~32.243 -1251 -1.251
- AHY - - B #HY -
—a— MAXIMUM —a— INTERMEDIATE —e— MINIMUM —a— MAXIMUM —&— INTERMEDIATE —e— MINIMUM
£ = E
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2 -18 1011 12 13 14 15 18 ?,e
o = o
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c w e ! m
{ - { i I Y
PR O Tuar—— & - 5 6 7 & o 112 13 14 45 16 |
g w0 LT 3 4 5 6 7 8B 11 12 18 14 15 16 g ” !
D w0 » =
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J
T8 5. 2mm &0 S01& T-loop spring0fl Qioh Eraiti= 824 Do
ahtel Node Mol A&kt old T2 e 1 AAE Fdow Adse YL 334~364gH o]
e #gsln, RAEE dummy-beam® Zo| o AE AR wap aokR] HskshA| et
(0.1mm)<l] ?’J% Foteo] 3}H "ol 7%< wet Jelvds 32 anti-tip bendE 100%
T-loop springs AANAE A5 AX = = Z Pyda s E7stn FARoR ZEsE Y&
o E 7hejAl e Feo] Agata Utk agx 1 Av|e olo)sle, 2mm AW} Fubo] wige] e I RE
T-loop springe] e & sPaA Z718ta Yt HojFrt
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Preangulated TMA T-loop spring2| &g || tH3t0 & AHR|2|
Z7| 38 2X0| tfFt R 2AHE o7
E 4. 2mm N0 B0I& T-loop springlil OI5H LMG= S2 ZXX|(g/mm?)
-A¥H - -B#HY -~
ODE | MAXIMUM | INTERMEDI | MINMUM  NODE '
1 14.766 2589 -7.326 1 . . '
2 2.628 -4.817 -18.977 2 -2.645 -4.720 -11.450
3 -5.287 -10.560 -29.943 3 -6.378 -11.093 -32.021
4 -9.133 -13.050 -35.948 4 -1.707 -10.866 -45.340
5 -8407 -12.489 -37.449 5 -6.646 -9.976 -51.155
6 -3.49 -7.330 -33.138 6 0.626 -3.348 -45415
7 1.079 -1.637 -24.930 7 4.0% 0.635 -33.965
8 4511 3928 -13.962 8 7.957 5726 -16.844
9 6.017 2.484 -5.4538 9 7171 3.353 -6.862
10 10.245 1.653 -1.916 10 8703 0.468 -6.073
11 17.746 -0.468 -1.859 11 15.805 -4.119 -8.352
12 22919 1.602 0.075 12 24914 -5910 7175
13 28648 7.353 4,038 13 37.009 0.169 -2.207
14 31.582 11.403 6.551 14 42,400 4750 3.142
15 32.161 14.030 7.254 15 41,198 10.604 8.881
16 25.054 10.230 2.553 16 30327 10494 7.680
- C %49 -
XIMUM | INTERMEDI | MINMUM =~ NODE
1 5844 1.181 -0.620 1
2 -0.987 -2.750 -16.043 2
3 -2.741 -4519 -33.898 3
4 -0.804 -1.688 -42.860 4 4.363 3.820 -1.988
5 -1.242 -2715 -47.332 5 4750 3.646 -3.759
6 2.969 1.366 -43.810 6 4.650 3716 -5.297
7 2130 0.808 -39.001 7 4.076 3.801 -5.436
8 3.899 1.323 -28.022 8 4.465 3.533 -3911
9 4753 -1.368 -15518 9 3758 1.726 -2932
10 14738 -3.153 -7.789 10 2.943 -1.101 -3.9%
11 29941 -3.929 -5.987 11 2.612 -3.781 -5.842
12 39.959 -5.119 -5.838 12 2.281 -5.642 -7.815
13 44690 -1.316 -1.578 13 0.833 -7.597 -9.021
14 42.033 -0.675 -1.319 14 -0.525 -8.687 -9115
15 36.336 2.958 1.784 15 0.365 -6.342 -7533
16 24199 2.437 1.203 16 1.275 -3.825 -5.698
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1 1 13.327 6671 2.965
2 3.394 ~3992 17531 2 0,044 ~4.291 9875
3 -4.359 9677 28,352 3 6,058 -10592 -29.8%
4 8,374 12,337 34504 4 7522 ~10517 ~43.160
5 7939 ~12.030 ~36.446 5 6546 9737 ~49.436
6 3425 7272 32119 6 0472 3412 44620
7 0.7% 1911 25133 7 3739 0341 ~34161
8 3872 3.369 -14812 8 7460 5.300 -17852
9 5016 1,660 6845 9 6508 2622 8128
10 8342 0832 2752 10 6924 002 6311
1 15772 ~1.066 2478 1 13812 4217 8297
12 21182 1.003 -0316 12 23,074 5827 7042
13 27.030 6823 3720 13 35,237 0062 2212
14 30207 10955 6415 14 40992 4514 2.953
15 31161 13.803 7446 15 4039 10.252 8579
16 24678 10413 3.166 16 30283 10275 7527

-C ¥y

NOI MUM | INTERMEDI | MINIMUM
1 7768 1107 ~0659 1 2,069 1957 ~4110
2 1185 2,827 -13.482 2 2.458 0005 2,698
3 2,931 -45% -31.075 3 3029 209 ~1.800
4 ~1.200 -1994 ~40.498 4 3545 3086 ~2.303
5 1547 ~2.984 45641 5 4,081 3084 ~399%
6 2615 0993 43,052 6 1157 3320 5594
7 1788 0390 ~30.245 7 3827 3.749 5704
8 3533 1.056 29232 8 4566 35% 4135
9 375 1589 -17.058 9 3717 1705 3102
10 12,078 ~3113 7,999 10 2578 -1.090 ~4,009
11 26.706 ~3990 5979 1 2273 ~3733 579
12 37,004 5172 572 12 2,067 5653 7849
13 2,565 -1492 ~1.756 13 0697 71723 9244
14 40930 0768 1492 14 ~0.724 9,108 9545
15 %213 2814 1,508 15 0119 7042 8033
16 25,073 2313 1.006 16 0941 ~4.690 6401
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Preangulated TMA T-loop spring2!

Mg 2IR B3t g Axe|

£7| 2% BEY| et 95 RABE o7
E 6. 2mm S20) =0IE T-loop springlll OJoH EMTl= S84 ZXX(g/mm?)
- A¥d - B ¥#-
~ NODE | MAXIMUM | INTERMEDI | MINIMUM NODE | MAXIMUM | INTERMEDI | MINIMUM
1 15786 3959 5011 1 14584 6.887 2509
2 4365 3133 -16.141 2 0.238 3824 -8.257
3 -3370 -8859 26975 3 5789 10205 ~27803
4 7662 -11.758 -33501 4 7433 -10.297 -41.392
5 753 -11.721 -35.899 5 6529 9622 -48.309
6 -3.380 7312 -32.774 6 0.338 ~3517 44461
7 0523 202 -05.767 7 3447 0.061 ~34.939
8 3263 2.8% -16070 8 7.073 4967 ~19.280
9 4045 0.809 8588 9 5.960 1946 9787
10 6.409 ~0.069 3746 10 5221 -052 -6.738
11 13846 1734 -3.194 11 11847 -4.401 -8.382
12 19637 0567 ~0.740 12 21.440 -5833 ~7.019
13 25748 6.379 3444 13 33.920 -0.047 2951
14 29280 10677 6.390 14 40218 4350 2.809
15 30.69 13816 7812 15 40217 10.068 8417
16 24814 10815 3920 16 30,887 10.239 7503
-C¥4H - -D#HH -
NODE | MAXIMUM | INTERMEDI | MINIMUM NODE | MAXIMUM | INTERMEDI | MINIMUM
1 10.148 1029 0735 1 1746 2,958 5034
2 ~1402 2935 -10.808 2 1972 1028 -3616
3 ~3171 4711 28,350 3 2.434 1115 2,449
4 1620 -2.330 -38.444 4 2872 2.3% 2671
5 -1.863 -3.984 44434 5 3514 2565 ~4.268
6 2310 0,651 42,865 6 3812 2.954 -5.937
7 1492 -0.002 40137 7 3.966 35% 6,027
8 3269 0.836 -31.088 8 4873 3578 -4.408
9 2950 -1819 -19.279 9 3899 1.724 -3327
10 9549 -3.007 -85% 10 2.401 -1.083 -4,043
11 235% -4108 -6.104 11 2,052 3687 -5.773
12 34567 -5.301 5685 12 1948 ~5.699 -7.949
13 40.966 -1649 2013 13 0633 7928 ~9580
14 40.454 -0.856 -1721 14 0875 9627 -10.144
15 36.756 2710 1405 15 ~0.064 7875 -8.665
16 26,549 2.206 0.786 16 0.681 5677 7232
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- ABSTRACT -

A FEM study about the initial stress distribution on canine altered by the application
point of preangulated TMA T-loop spring

Jung-Min Kim, Kyung-Suk Cha, Jin-Woo Lee

Department of Orthodontics, College of Dentistry, Dankook University

The purpose of this study was to find the difference of stress distribution on canine altered by the application
point of preangulated T-loop spring. For this study, the finite element models of upper left canine, upper left
second premolar and upper left first molar were made. Also, the finite element models of 0.017 X 0.025 inch
preangulated, preactivated T-loop spring and 0.018 X 0.025 inch stainless steel wire were made. Three types of
T-loop spring were made : the middle of activated T-loop is positioned in accordance with the middle position
of distance of bracket position of both the canine and first molar, 2mm anterior, 2mm posterior.

We compared the forces and the distribution of stress that were generated by the difference of position of T-loor
spring. The results were as follows.

1. All of the 3 types of T-loop spring showed the similar retraction forces.

2. All showed the similar amount & pattern of stress distribution.

3. The centers of rotation of canine in 3 types of T-loop spring were same and were positioned between C and
D plane.
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4. The canine showed the intrusive force by 2mm anterior positioned T-loop spring, but the extrusive force by
2mm posterior positioned T-loop spring. Neverthless, because of the small amount of the forces, the effect of
vertical force was not significant.
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