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™∫√¶√™: ∏ ‰ËÌÈÔ˘ÚÁ›· ÂÈÚ·Ì·ÙÈÎ‹˜ ‰È¿Ù·ÍË˜ ÈÎ·Ó‹˜ Ó·
Î·Ù·ÁÚ¿ÊÂÈ ·ÍÈfiÈÛÙ· ÙÈ˜ ·ÏÏ·Á¤˜ ÛÙËÓ ·ÛÎÔ‡ÌÂÓË ‰‡Ó·ÌË ·fi
ÂÏ·ÛÙÔÌÂÚ‹ ·Ï˘Û›‰·, ˘fi ÛÙ·ıÂÚ‹ ·Ú·ÌfiÚÊˆÛË, ÛÂ Ú·ÁÌ·-
ÙÈÎfi ¯ÚfiÓÔ Î·È ÌÂ Û˘ÓÂ¯‹ ‰Â‰ÔÌ¤Ó· Î·È Ë ÌÂÏ¤ÙË ÙË˜ ‰È·ÊÔÚ¿˜
ÙË˜ ÔÌ·ÏÔÔ›ËÛË˜ Ù¿ÛË˜ ÌÂÙ·Í‡ ·ÓÔÈÎÙÒÓ (ÌÂ ÂÓ‰È¿ÌÂÛÔ ÎÚ›ÎÔ)
Î·È ÎÏÂÈÛÙÒÓ (¯ˆÚ›˜ ÎÚ›ÎÔ) ·Ï˘Û›‰ˆÓ ÙÔ˘ ›‰ÈÔ˘ Î·Ù·ÛÎÂ˘·ÛÙ‹.
À§π∫√ ∫∞π ª∂£√¢√™: ∫·Ù·ÛÎÂ˘¿ÛÙËÎÂ ÚfiÙ˘Ë ÌË¯·ÓÈÎ‹

‰È¿Ù·ÍË ÌÂ ËÏÂÎÙÚÔÓÈÎ¿ Ì¤ÚË Î·È ˘Ô‰Ô¯‹ ·Ó¿ÚÙËÛË˜ ÙˆÓ ÂÏ·-
ÛÙÔÌÂÚÒÓ ˘ÏÈÎÒÓ. ∫·Ù·ÁÚ¿ÊËÎÂ Ë Û˘ÌÂÚÈÊÔÚ¿ ÙÔ˘ Û˘ÛÙ‹Ì·-
ÙÔ˜ ˘fi ÊfiÚÙÈÛË, ¤ÁÈÓÂ ‚·ıÌÔÓfiÌËÛË ÙË˜ Û˘ÛÎÂ˘‹˜ ÌÂ ‰˘Ó·-
ÌfiÌÂÙÚÔ, ‰ËÌÈÔ˘ÚÁ‹ıËÎÂ Î·Ì‡ÏË Û˘Û¯¤ÙÈÛË˜ ÌÔÓ¿‰ˆÓ
Û˘ÛÎÂ˘‹˜-ÁÚ·ÌÌ·Ú›ˆÓ Î·È ‰ÈÂÚÂ˘Ó‹ıËÎÂ Ô Û˘ÓÙÂÏÂÛÙ‹˜ ÌÂÙ·-
ÙÚÔ‹˜ ÙˆÓ ÌÔÓ¿‰ˆÓ Ì¤ÙÚËÛË˜ ÙË˜ Û˘ÛÎÂ˘‹˜ ÛÂ ÁÚ·ÌÌ¿ÚÈ·.
°È· ÙËÓ ¤ÚÂ˘Ó· ¯ÚËÛÈÌÔÔÈ‹ıËÎÂ ÂÏ·ÛÙÔÌÂÚ‹˜ ·Ï˘Û›‰·
(ORMCO) ÌÂ ·ÓÔÈÎÙ‹ Î·È ÎÏÂÈÛÙ‹ ÌÔÚÊ‹, Ë ÔÔ›· ‰È·Ù¿ıËÎÂ
50% ÛÂ Û¯¤ÛË ÌÂ ÙÔ ·Ú¯ÈÎfi ÙË˜ Ì‹ÎÔ˜ Î·È ÌÂÏÂÙ‹ıËÎÂ ÁÈ· 2
Â‚‰ÔÌ¿‰Â˜. ∆·  ·ÔÙÂÏ¤ÛÌ·Ù· ÔÌ·ÏÔÔ›ËÛË˜ Ù¿ÛË˜ ·Ó·Ï‡ıË-
Î·Ó ÌÂ ÙË Ì¤ıÔ‰Ô ANOVA ‰‡Ô ÌÂÙ·‚ÏËÙÒÓ (¯ÚfiÓÔ˜, ÌÔÚÊ‹
·Ï˘Û›‰·˜) ÛÂ Â›Â‰Ô ÛËÌ·ÓÙÈÎfiÙËÙ·˜ ·=0.05.
∞¶√∆∂§∂™ª∞∆∞: ™ÙËÓ ÈÏÔÙÈÎ‹ ÌÂÏ¤ÙË ‰ÂÓ ·Ú·ÙËÚ‹ıËÎÂ
‰È·ÊÔÚ¿ ÌÂÙ·Í‡ ÙË˜ ‰‡Ó·ÌË˜ Ô˘ ·o‰›‰ÂÙ·È ÛÙËÓ ·Ú¯ÈÎ‹ ¤ÎÙ·-
ÛË ÙË˜ ·ÓÔÈÎÙ‹˜ Î·È ÎÏÂÈÛÙ‹˜ ·Ï˘Û›‰·˜ fiˆ˜ Â›ÛË˜ ‰ÂÓ ·Ú·-
ÙËÚ‹ıËÎ·Ó ‰È·ÊÔÚ¤˜ ÛÙÔ Ú˘ıÌfi ÌÂ›ˆÛË˜ ÙË˜ ‰‡Ó·ÌË˜ Î·Ù¿ ÙË
‰È¿ÚÎÂÈ· ÙË˜ ÌÂÏ¤ÙË˜. ªÂ ‚¿ÛË Ù· ‰Â‰ÔÌ¤Ó· ÚÔÙ¿ıËÎÂ Ì·ıË-
Ì·ÙÈÎ‹ ¤ÎÊÚ·ÛË ÙË˜ ÂÚÈÁÚ·Ê‹˜ ÙÔ˘ Ê·ÈÓÔÌ¤ÓÔ˘ ÔÌ·ÏÔÔ›ËÛË˜
ÙË˜ Ù¿ÛË˜ ÁÈ· ÙÔ ÚÒÙÔ 24-ˆÚÔ fiÔ˘ Ë ÙÒÛË ÙË˜ ‰‡Ó·ÌË˜
Â›Ó·È Î·È Ë ÌÂÁ·Ï‡ÙÂÚË.  
™Àª¶∂ƒ∞™ª∞∆∞: ∏ ÚÔÙÂÈÓfiÌÂÓË ‰È¿Ù·ÍË ·Ú¤¯ÂÈ ÙË ‰˘Ó·-
ÙfiÙËÙ· Î·Ù·ÁÚ·Ê‹˜ ÙË˜ ÌÂ›ˆÛË˜ ÙË˜ ‰‡Ó·ÌË˜ ˘fi ÛÙ·ıÂÚ‹

ABSTRACT

AIM: Development of an experimental set-up capable of
reliably recording changes of forces applied by an
elastomeric chain, under constant strain, in real time and
with continuous data recording and the study of differences
in stress relaxation between open (with intermodular link)
and closed (without link) chains of the same manufacturer.
MATERIAL AND METHOD: An original mechanical set-up
was designed comprising electronic parts and a mounting
system for the suspension of elastomeric materials. System
behavior was recorded under loading, the appliance was
calibrated using a dynamometer, a curve correlating
appliance  units with grams was created and the conversion
coefficient of appliance measuring units into grams was
investigated. Both open and closed types of elastomeric
chain (ORMCO) were used in this study; the chain was
stretched by 50% of its original length and was studied for 2
weeks. Stress relaxation results were analyzed using the two-
variable (time, chain type) ANOVA method at a level of
significance of ·=0.05.
RESULTS: The pilot study did not show any differences in the
force delivered at the initial stretching between the open and
closed chain types. No differences between the two types
were observed concerning force degradation rate during the
course of the study. Based on the data, a mathematical
formula was suggested in order to describe the phenomenon
of stress relaxation during the first 24 hours, when force
decay is maximal.
CONCLUSIONS: The suggested set-up enables us to record
force decay of elastomeric materials under constant strain
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·Ú·ÌfiÚÊˆÛË ÌÂ Û˘ÓÂ¯‹ ‰Â‰ÔÌ¤Ó· ÛÂ ÂÏ·ÛÙÔÌÂÚ‹ ˘ÏÈÎ¿. ∆·
·ÔÙÂÏ¤ÛÌ·Ù· ¤‰ÂÈÍ·Ó ‰È·ÊÔÚ¿ ÙˆÓ ÙÈÌÒÓ ÌÂ ·ÓÙ›ÛÙÔÈ¯Â˜ ÌÂıfi-
‰Ô˘˜ Ô˘ ÚÔÙ¿ıËÎ·Ó ÛÙÔ ·ÚÂÏıfiÓ Èı·ÓÒ˜ ÏfiÁˆ ·‡ÍËÛË˜
ÔÌ·ÏÔÔ›ËÛË˜ ÙË˜ Ù¿ÛË˜ ÏfiÁˆ ¯ÂÈÚÈÛÌÒÓ Î·È ÌË Û˘ÓÂ¯Ô‡˜
Î·Ù·ÁÚ·Ê‹˜ ÙˆÓ ‰Â‰ÔÌ¤ÓˆÓ ÛÙÈ˜ ÙÂÏÂ˘Ù·›Â˜.
§∂•∂π™ ∫§∂π¢π∞: EÏ·ÛÙÔÌÂÚÂ›˜ ·Ï˘Û›‰Â˜, ÔÌ·ÏÔÔ›ËÛË
Ù¿ÛË˜, ÂÊÂÏÎ˘ÛÌfi˜, ÚˆÙfiÙ˘Ë ÌË¯·ÓÈÎ‹ ‰È¿Ù·ÍË
∂ÏÏ. √ÚıÔ‰. ∂Èı. 2003; 6: 13-26
¶·ÚÂÏ‹ÊıË: 15.07.2002 – ŒÁÈÓÂ ‰ÂÎÙ‹: 10.02.2003

with continuous data recording. Results showed value
differences compared to other similar methods, probably
because of stress relaxation increase due to chain
manipulations and non-continuous data recording used in
those methods.
KEY WORDS: Elastomeric chains, stress relaxation, tension,
original mechanical set-up
Hel. Orthod. Rev. 2003; 6: 13-26
Received: 15.07.2002 – Accepted: 10.02.2003

O
P£

O
¢
O
N
TI
KH

ET

AIP
EIA E§§A¢O

™
1963£. H§IA¢H™ Î·È Û˘Ó. MÂÏ¤ÙË ÙË˜ ÔÌ·ÏÔÔ›ËÛË˜ Ù¿ÛË˜ ÙˆÓ ÔÚıÔ‰ÔÓÙÈÎÒÓ ÂÏ·ÛÙÔÌÂÚÒÓ

E§§HNIKH OP£O¢ONTIKH E¶I£EøPH™H 2003 ñ TOMO™ 6 HELLENIC ORTHODONTIC REVIEW 2003 ñ VOLUME 6

T. ELIADES et al. Study of stress relaxation of orthodontic elastomers

14


