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Japanese Patent Publication No. 51-29825 pro- poses a method of heat
melting a toner image within BACKGROUND OF THE INVENTION
a short time by effecting improvement of heat trans- mission efficiency by
pressure contacting the heating Field of the Invention
5   member with the toner image. However, this method employs a system in
which heating is effected under This invention relates to a heat fixing
method in  the state where the toner image and the transfer ma- which a
toner image on a transfer material formed by  terial are previously
sandwiched under pressure be- a heat meltable toner is heat fixed.
tween a pair of heating members, and thereafter cool- 10  ing is effected
compulsorily. Specifically, the toner Related Background Art
image is heated with a pair of heating members from both frontand
backsurfaces, and therefore it appears In the prior art, for the fixing
device to be used in  that such method Is efficient In aspect of energy.
the heat fixing method, there have been frequently  Practically, however,
energy efficiency is conse- used the roller fixing systems which perform
heating   15  quently poor, for such reasons that the toner image is and
pressurization of, while conveying, a transfer ma-  required to be
sufficiently heated from the transfer terial having an unfixed toner image
sandwiched be-  material side, and further that a compulsory cooling tween
the heating roller maintained at a predeter-  means is required because the
toner image cannot be mined temperature and a pressurizing roller pressure
peeled off unless the transfer material once heated is contacted with the
heating roller. However, in the de-  20  abruptly cooled in the subsequent
cooling step. Fur- vice of this kind, for prevention of the phenomenon of
ther, since a heating member with relatively larger transfer of toner to
the heating roller (so called off-set  heat capacity is used, heat
dissipation into the ma- phenomenon), the heating roller is required to be
chine is increased, whereby there was also the prob- maintained at an
optimum temperature, and further  lem that unnecessary temperature
elevation within the heat capacity of the heating member for heating   25
the machine was brought about. the heating roller must be made large. If
the heat ca-  Further prior art document EP-A2-0 373 652, pacity of the
heating member is small, the heat ca-  which falls within the terms of
Article 54(3) EPC also pacity of the heating roller becomes small, and in
that  details such pressurized heatfixing of afusable toner case, from the
relationship with the heat content sup-  image. To optimize heat
conduction/dissipation be- plied by the heating member, the temperature of
heat-  30  tween heating member and toner image, this docu- ing roller is
susceptible to great changes by paper  ment specifies the use of toner with
melt viscosities passage or other external factors. When that temper-
(err) between 103 and 106 poise at a temperature be- ature is changed
toward the lower temperature side,  tween 120[err] and 150[err] and which
may be seen to ex- fixing failure or low temperature off-set occurs due to
hibit an approximately linear relation between log [err] shortage of
softening melting ofthe toner, while when   35  and the reciprocal of the
absolute temperature (1/T) changed toward the higher temperature side, the
to-  with a gradient of the order of 7-8[err] In addition, it ner will be
completely melted, whereby high temper-  is proposed to perform peel-off
atatemperature high- ature off-set occurs due to lowering in agglomeration
er than that at which the peaks in the heat absorption force of the toner.
If the heat capacity of the heating  curve of the selected toner material
occur. member is made larger for avoiding such problems,  40 the time for
elevating the temperature of the heating  SUMMARY OF THE INVENTION roll to
a predetermined temperature becomes longer, whereby there ensues the
problem that the waiting     An object of the present invention is to
provide a time becomes longer in using the fixing device. USP  heat fixing
method which has solved the above prob- 3,578,797 proposes a method of
fixing without occur-  45  lems. rence of off-set by use of a heating
member, by heat  Another object of the present invention is to pro- melting
a toner image, then cooling the toner image  vide a heat fixing method
excellent in off-set resis- to make it under a relatively higher viscosity
state, fol-  tance characteristic. lowed by peel-off of the transfer
material having the  These objects are achieved by the method ac- toner
image from the heating member web under the   50  cording to claim 1. state
where the tendency of attachment of toner is weakened. However, since this
method employs the   BRIEF DESCRIPTION OF THE DRAWINGS method of heating
without pressure contacting the to- ner image and the transfer material
against the heat-  In the accompanying drawings, Fig. 1 and Fig. 2 ing
member, the heat transmission efficiency be-  55  showheatfixing
devicesforpracticingtheheatfixing tween the heating member and the toner
image be-   method of the present invention. comes poorer, whereby enormous
energy is required     Fig. 3 shows the temperature-viscosity charac- for
fixing.                                        teristics of the
binderresins used in the present inven- 2    



3                   EP 0 397182 B1                  4 tion, and Fig. 4
shows the chart of DSC of the toner  ing method of the present Invention is
not limited to a used in the present Invention.                     single
layer constitution, but may be of a plural layer constitution having a
layer formed of a polymeric ma- DETAILED DESCRIPTION OF THE INVENTION
terial such as fluorine type resin with good peelability 5   on a fixing
film. When the surface of the fixing film is Referring now to the drawings,
the present inven-  coated with an insulating copolymer of tetrafluoro-
tion is described in detail. Fig. 1 is an example of
ethylene-perfluoralkyl vinyl ether (PFA resin), elec- schematic
Illustration of a fixing device according to  trostatic charges which
disturb the toner image are li- the present invention.
able to be generated on the fixing film, and therefore The heat fixing
device in Fig. 1 has a constitution   10  it is preferable to effect
deelectrification with a dee- for peeling off positively the fixed toner
image from  lectrifying brush, etc. provided to cope with such the surface
of the film 20 under the heat molten state  problem. of the toner 25 as
such with a low heat capacity linear  Further, it is also preferable to
prevent image dis- heating member 16.
turbance with electrostatic charges by addition of an The heatfixing device
has a low heat capacity lin-  15  electroconductive material such as
electroconduc- ear heating member 16, and as an example of the low  tive
fiber or carbon black in the coating resin. heat capacity linear heating
member 16, one having     The thickness of the fixing film to be used in
the a resistance material 18 coated to a width of 1.0 mm  present invention
may be 100[err]or less, preferably on an alumina substrate 17 having a
thickness of 1.0  less than 40[err] more preferably 5-35[err] mm, a width
of 10 mm and a longer length of 240 mm   20  As the fixing film, there may
be Included sheets may be employed. As the current passed from the   of
polyester, polyethylene terephthalate (PET), tetra- both ends in the longer
direction of the heating mem-  fluoroethylene-perfluoroalkyl vinyl ether
copolymer ber 16, for example, a pulse waveform with afrequen-  (PFA),
polytetrafluoroethylene (PTFE), polyimide, cy of 20 msec of DC 100 V may be
used, and the pulse  polyamide, and aluminum metal sheet, further coated
width of the current is varied corresponding to the de-  25  sheets having
a metal laminated or vapor deposited sired temperature controlled by the
temperature de-  on polymer sheets. tecting device 19 and the amount of the
energy dis-    Among them, polyimide film is preferable with re- charged.
Approximately, the pulse width becomes 0.5  spect to heat resistance and
strength. msec to 5 msec. Thus, the fixing film 20 having heat   As the
binder resin of the toner to be used in the resistance moves in the
arrowhead direction in the   30  present invention, there is used one
having a melt vis- drawing in contact with the heating member 16 con-
cosity of 0.1 to [err] (preferably 1 to 9 x [err] more pre- trolled in
energy and temperature. As an example of  ferably 102 to 2 x 104)
centipoise at 140[err] and a gra- such film, an endless film 20 which is
prepared by  dient (err) of the straight line represented by the follow-
coating a release layer having an electroconductive  ing formula comprising
the reciprocal number(1/T) of material dispersed therein to 10[err] on at
least the to-  35  the absolute temperature when the toner Is melted by ner
image contacting side of a heat-resistant film with  heating with the
heating member and the logarithm a thickness of 20 pm may be exemplified.
(err) of the melt viscosity of the binder resin at this Generally speaking,
the total thickness of the  time, which gradient is 102 to 3 x 10[err]
heat-resistant film may be 100 [err] or less, preferably           log
[err] = [err](1/T) + B' less than 40 [err] more preferably 5 to 35 pm. The
film   40  (where B' represents a constant). is driven by driving with the
driving roller 21 and the  Here, the viscosity is measured by use of a
rotor sub-roller 22 and tension to be moved in the arrow-  type viscometer
(e.g. Viscometer B type, manufac- head direction.
tured by Tokyo Keiki K.K). The melt viscosity (err) of Numeral 23 is a
pressure roller having a rubber  the binder resin to be used in the present
invention elastic layer with good releasability such as of sili-  45
satisfies the following formula: cone rubber, which pressurizes the heating
member                       [err] 16 through a film 20 under a total
pressure of 4 to 20   [err] shear stress, D: speed gradient), Kg. The
pressurizing roller 23 rotates while pressur-  and exhibits Newtonean
viscosity in which [err] increas- izing the passing recording member The
unfixed to-  es linearity with increase of D. In the examples descri- ner25
on the recording material (e.g. transfer material  50  bed below, when the
logarithm of the viscosity meas- such as plain paper) 24 is led by the
inlet guide 26 to  ured here (err) and the reciprocal of the tempera- the
fixing section, and a fixed toner image is obtained  ture at that time were
plotted, the results were well by heating and pressurization as described
above.  coincident with the following Andrade equation: Having described
above with reference to an end-    Andrade equation log [err]= log A +
U/RT less belt, a sheet delivery shaft 30 and a wind-up  55   where U
represents an apparent activation energy, R shaft 31 may be employed, and
the fixing film may be  a gas constant, T an absolute temperature and A a
also a film 32 having ends as shown in Fig. 2.     constant, thus
exhibiting good linearity. The fixing film 20 or 32 to be used In the heat
fix-  Since the measured viscosity is the shearing 3    



5                   EP 0 397 182 B1                    6 speed to the
shearing stress, the apparent activation  film from the fixed toner image
surface at a temper- energy is said to correspond to a measure showing
ature [err] which is higher by 30 [err] or more, more pre- the flow
characteristics of a substance. The gradient  ferably by 40[err] to
150[err] than the above-mentioned of the melt viscosity and the reciprocal
of the temper-  temperature T4. ature used in the present invention
indicates the   5  As the method for measuring the maximum value physical
amount corresponding to the apparent acti-  of the heat absorption peak to
be used in the present vation energy, indicating the flowability of the
toner  invention, ASTM D3418-82 can be utilized. melted on the recording
material in the heating step,  Specifically, after 10 to 15 mg of a toner
is sam- which is an effective physical amount for preventing  pled and
heated under nitrogen atmosphere from blurring of image, penetration of the
molten toner into  10  room temperature to 200[err] at a temperature eleva-
the recording material.                           tion speed of 10[err] it
is maintained at 200[err] for In the heat fixing device shown in Fig. 1,
when the  10 minutes and then quenched to effect previously temperature
detected by the temperature detecting  pre-treatment of the toner, followed
again by mainte- device 19 provided on the back surface of the low  nance
at 10[err] for 10 minutes, and measurement is heat capacity linear heating
member 16 is made [err]  15  performed by heating to 200[err] at a
temperature ele- the surface temperature T2 of the film 20 opposed to
vation speed of 10[err] A specific measurement the resistance material 18
is generally lower by about  example is shown in Fig. 4. 10 to 30[err] than
[err] Further, the surface temperature  In the present invention, the
relative relationships [err] of the film 20 at the site where the film 20
is peeled  between the temperatures of the respective sites of off from the
toner fixing surface generally exhibits a   20  the heat fixer and the
temperature characteristic of temperature substantially equal to T2. The
tempera-  the toner may preferably be set as shown below ture during fixing
in the fixing device in Fig. 1 and Fig.              [err] 2 means
generally the temperature of [err]              As the binder resin of the
toner to be used in the In the present invention, if the melt viscosity of
present invention, there are various resins and waxes the binder resin of
the toneris less than 0.1 centipoise  25  which satisfy the viscosity
characteristics as defined at a temperature of 140[err] the toner is
excessively  in the present invention. For example, there may be melted in
the heatfixing step to be penetrated into the  exemplified petroleum waxes
such as microcrystal- recording material, whereby worsening of the toner
line wax, paraffin wax, polyethylenewax (lowdensity, fixed image is brought
about.                      high density; oxidized type, non-oxidized
type), ethy- On the other hand, if the melt viscosity of the   30
lene-vinyl acetate copolymer; vegetable waxes such binder resin exceeds 107
centipoise at a temperature  as carunauba wax, canderilla wax, wood wax,
rice of 140[err] deformation of the toner occurs with diffi-  wax; animal
waxes such as beeswax, lanolin; mineral culty, consequently causing poor
fixing to occur. Fur-  waxes such as montan wax, ceresin; non-crosslinked
ther, there ensues the problem that excessive energy  styrene copolymers
with relatively lower molecular is required for heat fixing to take a long
fixing time.  35  weights and sharp molecular weight distributions; The
gradient of the straight line comprising the loga-  polyesters. These
binder resins can be used alone or rithm of melt viscosity and the
reciprocal of tempera-  in mixtures. ture is a measure indicating
flowability of the binder  Resins of high molecular weights crosslinked to
resin of the toner accompanied with heating energy  high degree do not
exhibit the viscosity characteris- change, and greatness of this value also
means sharp  40  tics of the present invention, and cannot be used
meltability exhibiting abrupt viscosity change to the  alone. applied heat
content.                                 In the heat fixing method of the
present Invention, Ameasurement example of the gradient (err) of the  a
toner having a volume average particle size of 4 to binder resin to be used
in the present invention is  13 [err] may be generally used. shown in Fig.
3. The axis of ordinate shows the loga-  45  The toner contains a dye,
pigment or magnetic rithm of the viscosity, and the axis of abscissa be re-
material as the colorant. ciprocal of the absolute temperature during
measure-  Examples of the dye or pigment may include car- ment.
bon black, graphite, nigrosin, metal complexes of The toner to be used in
the present invention is  monoazo dyes, ultramarine, phthalocyanine blue,
preferably a toner which exhibits 40[err] to 120[err] of  50   Hanza
yellow, benzine yellow, various lake pigments the maximum value T4 of the
heatabsorption peak ap-  such as quinacridone. Non-magnetic dye or pigment
pearing at first as measured by the differential scan-  may be used
generally in an amount of 0.1 to 30 parts ning calorimetry (DSC) in the
measurement temper-  by weight (preferably 0.5 to 20 parts by weight) per
ature range of from 10[err] to 200[err] particularly pre-  100 parts by
weight of the binder resin. ferably a toner exhibiting 55[err] to 100[err]
of the max-  55  As the magnetic material, materials exhibiting imum value
of T4.                                 magneticity of magnetizable
materials may be em- Further, it is particularly effective for prevention
ployed. For example, there are metals such as iron, of off-set onto the
film surface to effect peeling of the  manganese, nickel, cobalt, chromium;
magnetite, he- 4    



7                   EP 0 397 182 B1                     8 matite, various
ferrites, manganese alloys and other  face to impart a treated colloidal
silica treated with 1 ferromagnetic alloys. These can be used in the form
to 50 parts by weight of a silicone oil such as dime- of fine powder with
an average particle size of about  thylsilicone oil per 100 parts by weight
ofthe dry proc- 0.05 to 1[err](preferably 0.05 to 0.5[err] The amount of
ess colloidal silica fine powder produced by the dry the magnetic material
contained in the toner may be   5   process having a BET specific surface
area of 100 to preferably 15 to 70 % by weight (more preferably 25  400
[err] The treated colloidal silica may be prefer- to 45 % by weight) of the
total weight of the toner.  ably used in an amount of 0.1 to 5 parts by
weight per Further, a charge controller may be also added in  100 parts by
weight of the toner. the toner for charge control.
The present invention is described in detail below As the charge controller
for controlling the toner  io  by referring to Examples. to negatively
chargeable, there are the following sub- stances.
Example 1 For example, there are monoazo metal com- plexes, acetylacetone
metal complexes, aromatic hy-    As the binder resin, a mixture of a low
density droxycarboxylic acids, aromatic dicarboxylic type   15
polyethylene and a paraffin wax from which low mo- metal complexes.
Otherwise, there may be included  lecular weight components were removed
formulated aromatic hydroxycarboxylic acids, aromatic mono-   at a weight
ratio of 4: 1 was used. The viscosity char- and polycarboxylic acids and
metal salts thereof, an-  acteristics of the binder resin are shown below.
hydrides, esters, phenol derivatives such as bisphe-
Meltviscosity(140[err] = 1800 centipoise (namely nol, etc.
20  18 poise) As the charge controller which controls the toner
[err] positively chargeable, there are the following sub-    100 Parts by
weight of the above binder resin stances.
were mixed with 60 parts by weight of a magnetic ma- For example, there may
be included nigrosine, ni-  terial and 2 parts by weight of a charge
controller, suf- grosine modified products with fatty acid metal salts,  25
ficiently kneaded, then cooled, crushed and classi-
tributylbenzyl-ammonium-1-hydroxy-4-naphthosulf    fied to obtain
atonerofavolume average particle size onic acid salt, quaternary ammonium
salts such as  of 12 [err] Byuseofthemagnetictoner tetrabutylammonium
tetrafluoroborate, triphenylme-  and a plain paper as the recording
material, fixing test thane dyes and lake pigments of these (as the lake
was conducted by use of a heat fixing device shown formation agent,
phosphotungstic, phosphomolybdic  30  in Fig. 1. acid,
phosphotungstromolybdic acid, tannic acid, lau-  As the fixing film 20, a
polyimide film with a thick- ric acid, gallic acid, ferricyanide,
ferrocyanide), metal  ness of 20 pm having a release layer with low resis-
salts of higher fatty acids, Among them, charge con-  tance having an
electroconductive substance (car- trollers such as nigrosine type,
quaternally ammoni-  bon black) dispersed in polytetrafluoroethylene um
salt may be particularly preferably employed.  35  (PTFE) at the contact
surface with the recording ma- In the toner of the present invention, for
improve-  terial (plain paper) was used. The fixing test was con- ment of
charging stability, developability, flowability  ducted by setting the
respective sites of the fixer to and durability, silica fine powder may be
preferably  [err] 170 C, T2 140 C and [err] under the condi- added.
tions of a total pressure between the linear heating The silica fine powder
to be used in the present  40   member 16 and the pressure roller 23 of 8
Kg, a nip invention may have a specific surface area within the  of 3 mm
between the pressure roller 23 and the fixing range of 30 [err] or more
(particularly 50 to 400 [err]   film 20, and a rotation speed of the fixing
film 20 of by nitrogen adsorption measured by the BET method  100 mm/sec.
to give good results. Silica fine powder may be used   The fixing
characteristics of the fixed toner image in an amount of 0.01 to 8 parts by
weight, preferably  45  obtained were judged by placing the test strip on a
0.1 to 5 parts byweight, based on 100 parts byweight  glass flat plate,
superposing 5 sheets of lens cleaning of the toner.
paper "dusper" (manufactured by OZU paper Co., The silica fine powder to be
used in the present  Ltd.) thereon, performing sliding friction along
thewa- invention, if necessary, may be also preferably treat-  termark of
the plain paper under an application pres- ed with a treating agent
silicone varnish, various  50  sure of 40 g/[err] for 5 reciprocations and
calculating modified silicone varnishes, silicone oil, various  the ratio
of lowering of image density before and after modified silicone oils,
silane coupling agents, silane  the sliding for judgement of goodness or
badness of coupling agents having functional groups, and other  fixing
characteristics. The density lowering ratio was organic silicon compounds
forthe purpose of control-  found to be low as 10 %, and neither blurring
nor print- ling hydrophobicity and chargeability.        55  through of the
toner image was seen. Particularly, it is preferable for improving off-set
Further, no off-set phenomenon of the toner to resistance characteristic of
the toner onto the fixing  the fixing film 22 was recognized. The plain
paper film and prevention of damage of the fixing film sur-  having unfixed
toner image was passed continuously 5    



9                   EP 0 397182 B1                  10 for 1000 sheets to
effect heat fixing, whereby no off-  fine powder and 100 parts byweight of
the toner pre- set phenomenon to the fixing film 22 was observed.  pared in
Example 1 were mixed to have said treated colloidal silica fine powder
electrostatically attached Example 2
onto the toner particle surfaces. 5       The unfixed toner image formed
with the toner A toner was prepared in the same manner as in   having said
treated colloidal silica fine powder was Example 1 except for using a
mixture of a low molec-  heat fixed similarly as in Example 1. Fixing test
was ular weight polypropylene and a polyester formulated  performed
continuously for 3000 sheets, but no off- ataweight ratio of1 :5 as the
binder resin of the toner.  set phenomenon appeared and there was also no
The viscosity characteristics of the binder resin at  10  damage of the
fixed film surface. this time were as follows: Melt viscosity (140[err] = 2
x 104 centipoise  Example 5 (namely 2 x 102) [err]
100 Parts by weight of the dry process colloidal By use of this toner,
fixing was performed by use of  15  silica fine powderwith a BET specific
surface area of the fixing device shown in Example 1 except for    200
[err] were subjected to the surface treatment changing the setting
temperature as shown below:   with 15 parts by weight of dimethyl silicone
oil to pre- [err]                                           pare treated
colloidal silica fine powder having dime- thylsilicone oil carried thereon.
[err]                                   20       0.8 Part by weight of said
treated colloidal silica [err]                                      fine
powder and 100 parts by weight of the toner pre- The density lowering ratio
was found to be as low as  pared in Example 2 were mixed to have said
treated 12.5 %, the fixing property was good, and no blurring,  colloidal
silica fine powder electrostatically attached print-through, etc. of image
was observed.         onto the toner particle surfaces. 25      The unfixed
toner image formed with the toner Example 3
having said treated colloidal silica fine powder was heat fixed similarly
as in Example 2. Fixing test was By utilizing the toner used in Example 1
and using  performed continuously for 3000 sheets, but no off- the fixing
device shown in Fig. 2, heat fixing was per-  set phenomenon appeared and
there was also no formed and the fixed toner image was evaluated.  30
damage of the fixed film surface. The density lowering ratio before and
after sliding friction was as low as 13 %, thus exhibiting good fix-
ability.                                           Claims Comparative
example                           35  1. A method of heat fixing atoner
image, comprising heat fixing a toner image on a recording material A toner
was prepared in the same manner as in      by a heating member brought into
pressure con- Example 1 except for using a crosslinked styrene-bu-  tact
with said recording material having the toner tyl acrylate-divinyl benzene
copolymer as the binder  image thereon through a film by means of a pres-
resin of the toner, and fixing was evaluated. The vis-  40  surizing
member, which is opposed there to, cosity of the binder resin could not be
measured un-   wherein said toner image is formed of a toner, der 140 C due
to the gel component (high molecular   said toner comprises a binder resin
and a colo- component insoluble In tetrahydrofuran) existing in   rant said
binder resin has a melt viscosity or 0.1 the resin, and is outside of the
range of the present  to [err] centipoise at 140 C and the gradient (err)
of Invention. As the result of the fixing test the density  45  the
approximately linear relationship between lowering ratio before and after
sliding friction was as  the logarithm of the melt viscosity (err) of the
poor as 30 %, and further peeling between the plain    binder resin and the
reciprocal absolute temper- paper and the toner image was also extremely
bad.      ature (1/T) lies within the range of 102 to 3 x 103 and Example 4
50       peeling off said film from the surface of the re- cording material
having the fixed toner image at 100 Parts by weight of the dry process
colloidal   a temperature, which is higher than the tempera- silicafine
powderwith a BETspecific surface area of   ture [err] atwhich the peak in
the heatabsorption 200 [err] were subjected to the surface treatment
curve of the toner occurs. with 100 parts by weight of dimethyl-silicone
oil to  55 prepare treated colloidal silica fine powder having di-  2. The
method according to claim 1, wherein the methylsilicone oil carried
thereon.                    temperature T4 of the maximum value of the heat
0.8 Part by weight of said treated colloidal silica  absorption peak of the
toner is 40 to 120 [err], and 6    9                   EP0397182B1
10                      [err] 



for 1000 sheets to effect heat fixing, whereby no off-  fine powder and 100
parts by weight of the toner pre- set phenomenon to the fixing film 22 was
observed.  pared in Example 1 were mixed to have said treated colloidal
silica fine powder electrostatically attached Example 2
onto the toner particle surfaces. 5      The unfixed toner image formed
with the toner A toner was prepared in the same manner as in   having said
treated colloidal silica fine powder was Example 1 except for using a
mixture of a low molec-  heat fixed similarly as in Example 1. Fixing test
was ular weight polypropylene and a polyester formulated  performed
continuously for 3000 sheets, but no off- at a weight ratio of 1 :5 as the
binder resin of the toner.  set phenomenon appeared and there was also no
The viscosity characteristics of the binder resin at  10  damage of the
fixed film surface. this time were as follows: Melt viscosity (140[err]= 2
x [err]centipoise  Example 5 (namely 2 x 102) [err]
100 Parts by weight of the dry process colloidal By use of this toner,
fixing was performed by use of  15  silica fine powder with a BET specific
surface area of the fixing device shown in Example 1 except for    200 m2/g
were subjected to the surface treatment changing the setting temperature as
shown below:   with 15 parts by weight of dimethyl silicone oil to pre-
[err]                              pare treated colloidal silica fine
powder having dime- [err]
thylsilicone oil carried thereon. [err]
20       0.8 Part by weight of said treated colloidal silica [err]
fine powder and 100 parts by weight of the toner pre- The density lowering
ratio was found to be as low as  pared In Example 2 were mixed to have said
treated 12.5 %, the fixing propertywas good, and no blurring,  colloidal
silica fine powder electrostatically attached print-through, etc. of image
was observed.         onto the toner particle surfaces. 25      The unfixed
toner image formed with the toner Example 3
having said treated colloidal silica fine powder was heat fixed similarly
as in Example 2. Fixing test was By utilizing the toner used in Example 1
and using  performed continuously for 3000 sheets, but no off- the fixing
device shown in Fig. 2, heat fixing was per-  set phenomenon appeared and
there was also no formed and the fixed toner image was evaluated.  30
damage of the fixed film surface. The density lowering ratio before and
after sliding friction was as low as 13 %, thus exhibiting good fix-
ability.                                           Claims Comparative
example                           35  1. Amethod of heat fixing a
tonerimage, comprising heat fixing a toner image on a recording material A
toner was prepared in the same manner as in      by a heating member
brought into pressure con- Example 1 except for using a crosslinked
styrene-bu-  tact with said recording material having the toner tyl
acrylate-divinyl benzene copolymer as the binder  image thereon through a
film by means of a pres- resin of the toner, and fixing was evaluated. The
vis-  40  surizing member, which is opposed there to, cosity of the binder
resin could not be measured un-  wherein said toner image is formed of a
toner, der 140[err] due to the gel component (high molecular   said toner
comprises a binder resin and a colo- component insoluble in
tetrahydrofuran) existing in   rant, said binder resin has a melt viscosity
or 0.1 the resin, and is outside of the range of the present  to [err]
centipoise at 140 C and the gradient (err) of invention. As the result of
the fixing test the density  45  the approximately linear relationship
between lowering ratio before and after sliding friction was as  the
logarithm of the melt viscosity (err) of the poor as 30 %, and further
peeling between the plain    binder resin and the reciprocal absolute
temper- paper and the toner image was also extremely bad.     ature (1/T)
lies within the range of 102 to 3 x [err] and Example 4
50       peeling off said film from the surface of the re- cording material
having the fixed toner image at 100 Parts by weight of the dry process
colloidal   a temperature, which is higher than the tempera- silica fine
powder with a BET specific surface area of  ture (err), at which the peak
in the heat absorption 200 [err] were subjected to the surface treatment
curve of the toner occurs. with 100 parts by weight of dimethyl-silicone
oil to  55 prepare treated colloidal silica fine powder having di-  2. The
method according to claim 1, wherein the methylsilicone oil carried
thereon.                   temperature T4 of the maximum value of the heat
0.8 Part by weight of said treated colloidal silica  absorption peak of the
toner is 40 to 120 C, and 6    11                 EP 0 397182-B1
12    [err] * C   L  M   S* 



the temperature T3 when the film is peeled off     bildes auf einem
Aufzelchnungsmaterial mittels from thefixedtonerimagesurface is higherby30
eines Heizelements, dus mit dem Aufzeich- C or more than the temperature
[err]                nungsmaterial mitdem Tonerbild darauf durch el- nen
Film mittels eines Dr~ickelements, das ihm 3. The method according to claim
2, wherein the   5   gegenflberliegt, in Druckkontakt gebracht wird,
temperature [err] is 55[err] to 100 C, and the tem-   wobel das Tonerbild
aus einem Toner gebildet perature [err]is higher by 40 to 150C than the
tem-    wird und der Toner ein Bindemittelharz und ein perature T4.
Farbmittel umfalt, wobei das Bindemittelharz bel 140 C eine
Schmelzviskositit von 0,1 bis 107 4. The method according to claim 1,
wherein the   10  centipoise aufweist und der Gradient (&) der an- binder
resin has a melt viscosity at 140 C of 1 to  genahert linearen Beziehung
zwischen dem Log- 9 x [err] centipoise.
arithmus der Schmeizviskositlt (log 'q) des Bin- demittelharzes und der
reziproken absoluten 5. The method according to claim 1, wherein the
Temperatur (1/T) innerhalb eines Bereichs von binder resin has a melt
viscosity at 140[err] of 102  15  102 bis 3 x [err] liegt, to 2 x [err]
und das Abilosen des Films von der Fiche des Aufzeichnungamaterials mit dem
fixierten Toner- 6. The method according to claim 1, wherein thefix-   bild
bel einer Temperatur, die hoher als die Tem- ing film is formed of a
polyimide resin.           peratur (T4) ist, bei der der Peak in der Warne-
20      absorptionskurve des Toners auftritt. 7. The method according to
claim 1, wherein the fix- ing film has a layer formed of a polyimide resin
2. Verfahren nach Anspruch 1, wobei die Tempera- and a layer formed of a
fluorine type resin.      tur T4 des Maximalwertes des Wirmeabsorpti-
onspeaks des Toners 40 bis 120 C betragt und 8. The method according to
claim 1, wherein the lay-  25  die Temperatur T3, wenn der Film von der
Fiche er formed of a fluorine type resin contains an     des fixierten
Tonerbild abgel6st wird, die Tempe- electroconductive material.
ratur T4 um 30 0C oder mehr Llbersteigt. 9. The method according to claim
1, wherein the to-  3. Verfahren nach Anspruch 2, wobei die Tempera- ner
contains colloidal silica fine powder.  30    tur T4 55 0C bis 100 C
betragt und die Tempera- turTs um 40 bis 150 C hoher ala die Temperatur 10.
The method according to claim 9, wherein the col-  T4 St. loidal silica
fine powder is treated with a silicone oil.
4. Verfahren nach Anspruch 1, wobel das Bindemit- 35     telharz bei 140 0C
eine Schmeizviskositat von 1 11. The method according to claim 9, wherein
the col-  bis 9 x 104 centipoise aufweist. loidal silica fine powder is
treated with 1 to 50 parts by weight of a silicone oil per 100 parts by  5.
Verfahren nach Anspruch 1, wobel des Bindemit- weight.
telharzbei 140 OCeine Schmelzviskositatvon 102 40      bis 2 x 104
aufweist. 12. The method according to claim 11, wherein the colloidal
silica is mixed in an amount of 0.1 to 5  6. Verfahren nach Anspruch 1,
wobei der Fixierfilm parts by weight per 100 parts by weight of the to-
aus einem Polyimidharz gebildet wird. ner. 45  7. Verfahren nach Anspruch
1, wobei der Fixierfilm 13. The method according to claim 1, wherein the
to-  eine aus Polyimidharzgebildete Schichtund elne ner contains colloidal
silicatreated with a silicone  aus einem Harz vom Fluortyp gebildete
Schicht oil, the binder resin of the toner has a meltviscos-  aufweist. ity
at 140 C of 1 to 9 x [err] centipolse, and the toner image is heat fixed
with a fixing film having   50  8. Verfahren nach Anspruch 1, wobei die aus
elnem a layer formed of a polyimide resin and a layer    Harz vom Fluortyp
gebildete Schicht ein elek- formed of a fluorine type resin.
trisch leitendes Material enthilt. 9. Verfahren nach Anspruch 1, wobei der
Toner ein PatentansprOche                              55       felnes
Pulver aus kolloidalem Siliciumdioxid ent- hilt 1. Verfahren zur
Wirmefixierung eines Tonerbil- des, umfassend die Wfirmefixierung elnes
Toner-  10. Verfahren nach Anspruch 9, wobei des felne Pul- 7    13
EP 0 397182 B1                  14 * C   L  M   S * ver aus kolloidalem
Siliclumdioxid mit oinem Sill-  temperature T4 eat comprise dana
l'intervalle de 



conol behandelt wird.                              55C A I 00C, et la
tomperature Ta esat superieu- re, d'une valeur de 40 A 150C, a la
temperature 11. Verfahren nach Anspruch 9, wobel das feone Pul-    T4. ver
aus kolloidalem Siliciumdioxid mit I bis 50   5 Gewlchttseilen eines
Sillcon6la pro 100 Go-     4. Procld6 suivant la revendication 1, dans
lequel la wichtsteile behandeit wird.                        resine servant
de liant possede une viscosite en massefondue A 1400C de I A 9x 104
centipoises. 12. Verfahren nach Anspruch 11, wobel das kolloida- le
Siliziumdboxid imeinerMengevon 0,1 bis 5 Go-  10  5. Procedesuivantla
revendication 1, dans lequo la wichtsteilen pro 100 Gewichtstaile des
Toners      r6sine servant de liant possede une viscosite en gemischt wird.
masse fondue a 1400C de 102 a 2 x 104. 13. Verfahren nach Anspruch 1, wobel
der Toner mit  6. Proc6de suivant la revendication 1, dans lequel Is einem
Siliconol behandeltes, kolloidales Silici-  15  film de fixage eat forrm6
d'une risino de polyimi- umdioxid enthalt, das Bindemittelharz des To-
de. ners bei 140 C elne Schmetzviskositlt von 1 bis 9 x 104 centipoiso
aufweist und das Tonerbild mit  7. Proc6d6 suivant la revendication 1, dans
lequel le elnem FixTerfilm mit einer aus elnem Polyimid-     film de fixage
possede une couche form6e d'une harz gebildeton Schicht und einer aus elnem
20   resine de polyimide at une couche form6e d'une Harz vom Fluortyp
gebildeten SchTcht wArmefi-      resine fluor6e. xiert wird. 8.
Proceddsuivant la revendication 1, dans lequel la couche form6e d'une
r6sine fluore contient une Reovendlcatlons                               25
matiere 6lectroconductrice. 1. Procede de fixage a chaud d'une image do
toner,  9. Procedd suivant la revendication 1, dans lequel le comprenant le
fixage A chaud d'une image de to-    tonercontientune poudrefine de silice
colloidale. ner sur un support d'enregistrement par un 616- ment chauffant
mis en contact sous pression   30  10. Procde suivant la revendication 9,
dans lequel la avec ledit support d'enregistrement portant l'ima-  poudre
fine de silico colloddale esat traitee avec ge de toner a travers un film
au moyen d'un 616-   une huile de silicone. ment de compression, qui eat
oppose A cet 616- ment chauffant, dans lequel l'image de toner est  11.
Procdo suivant la revendication 9, dans lequel la form6e d'un toner, ledit
toner compronant une r6-  35  poudre fine de sllies collod-dale eat traitee
avoc 1 sine servant de RIant et un colorant, ladito rsine  a 50 parties en
poids d'une hulls de silicone pour servant de liant possede une viscosit6
en masse    100 parties en poids. fondue de 0,1 A 107 centipoises A 140C
etle gra- dient (0) de la relation approximativementlin6aire  12. Procede
suivant la revendication 11, dans lequel entre le logarithms de la
vbscosit6 en masse fon-  40  la silice colloidale eat m6lang6e on une
quantite due (Iog91) de la resins servant de liantetl'inverse  de 0,1 A 5
parties en poids pour 100 parties en de la tbmperature absolue (I/f) eat
situe dans     poids du toner. 'intervalle de 102 a 3 x 103, et le pelage
dudit film hors de la surface du support d'enregistrement  13. Proc6d6
suivant la revendication 1, dans lequel Is portent l'lmage de tonerfix6e, A
une tsmperature  45  toner contient une silice colloidale tralt6e avec qui
eat sup6rieure Ala tomperature (T4) A laquelle  une hulls de silicone, la
rMsine servant de liant so produit le pic dens la courbe d'absorption de
presentb dana le toner possode une viscosit6 en chaleur du toner.
masse fondue A 1400C de I a 9 x 104 centipoises, et l'image de toner esat
fix6oe A chaud avec un film 2. Proced6 suivant la revendication 1, dana
Isquel la  50  de fixage poss6dant une couche form6o d'une r6-
tomp6ratureT4de lavaleurmaximaledu pied'ab-        sine de polyimide et une
coucheformee d'une r6- sorption de chaleur du toner eat comprise dens
sine fluor6e. l'intervalle de 40 A 120C, ot la tmperature Ta A laquelle le
film eat 6limine par pelage hors de la surface d'image de tonerfixee et
sup6rieurs, de  65 30 ou plus de 30C, A la temperature T4. 3. Procede
suivant la revendication 2, dans lequel la 8    


