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Heat treatment of endodontic files
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RESULTS AND DISCUSSION 

CONCLUSIONS

MATERIALS AND METHODS

Three brands of rotary nickel-titanium endodontic instruments with some comparable geometric features but with different cross-section

(similar tip size and same taper of .04) were selected for this study: MTwo .04(35) (VDW GmbH, Germany), K3 .04(30) (SybronEndo,

Mexico) and K3XF .04(30) (SybronEndo, Mexico). K3XF is made from novel R-phase heat-treated metal alloy while all other files were

made from traditional Ni-Ti alloy. The instruments were analyzed under the following conditions: i) as-received (AR), ii) heat treated at

350ºC, iii) heat treated at 400ºC. The transformation temperatures were determined by differential scanning calorimeter (DSC).

Compared to conventionally K3 and Mtwo files, R-phase heat treatment K3XF file showed higher transformation temperatures. These

results also showed that heat treatments increase the transformation temperatures.

- Heat treatments increased the transformation temperatures, which is more

notorious for higher heat treatment temperatures.

- K3XF is the file which shows the highest transformation temperatures, thus

confirming that this file had a previous heat treatment; this appears not to be

the case for MTwo and K3 files.

- The DSC results showed that both direct and reverse transformations are taking

place in two steps B2 → R-phase → B19'.

- These observations indicate that an improvement in flexibility should be

expected after heat treatment, as a consequence of the presence of R-phase. In

order to obtain transformation temperatures between room temperature and the

oral temperature, the heat treatments for these files should be performed below

350ºC.
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AR 16.1 -17.3 -8.8 16.0

350ºC/1h 40.0 8.5 11.5 47.0

400ºC/1h 42.1 25.1 31.6 48.0
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AR 14.1 -17.4 -4.9 16.6

350ºC/1h 41.0 5.0 7.8 46.0

400ºC/1h 47.1 27.6 30.1 47.6
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AR 22.6 2.6 13.6 31.1

350ºC/1h 42.6 15.1 24.6 46.1

400ºC/1h 45.1 30.1 36.1 49.6

K3XF

K3

MTwo

MTwo

K3 K3XF

Three brands of rotary Ni-Ti endodontic instruments with some

comparable geometric features (similar tip size and same taper of

.04) but with different cross-section were selected for this study:

Mtwo .04(35) (VDW GmbH, Germany),

K3 .04(30) and K3XF .04(30) (SybronEndo, Mexico).

K3XF is made from novel R-phase heat-treated metal alloy, while

the other files were made from traditional Ni-Ti alloy.

Transformation temperatures for diferente conditions

(as-received, heat treated at 350ºC and 400ºC for 1h)

XRD
[3-5]

for diferente conditions (as-received, heat treated at 350ºC and 400ºC for 1h)
[5-6]

Number of cycles to fracture

(rotation / flexion)
Maximum torque at fracture

(under torsion)

Conditions:

_______ As Received

_______ 350ºC , 1h

_______ 400ºC , 1h

Rotation/flexion device [1-2] Torsion testing device [3]
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