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NEW METHOD OF COATED GAS TURBINE BLADES REMAINING

Main theses

In the course of exploitation of gas-turbine
units (GTE) their turbine blades accumulate
defects. These defects are caused both by the
static stress caused by centrifugal forces and
by the thermo-cyclic stress. Since gas turbines
usually operate under variable conditions, the
time of exploitation cannot be taken as a reli-
able parameter for determination of the re-
maining life time. Unfortunately in many
cases, at the moment when a GTE is stopped
for maintenance the thermal conditions of pre-
vious exploitation of the blades are unknown.

In this presentation a new method of re-
maining life time determination for coated
blades is considered. The long-term strength
decay evaluation is carried out on the basis of
the equivalent exploitation temperature — T,
the known exploitation time — t and the static
stresses — G.

Four different cases can be considered:

1.  Uncooled blades, working in constant con-
ditions (at constant temperature). Blades of
this type (type 1) in stationary mode of op-
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eration have constant temperature and con-
stant stress in each cross section;

2. Cooled blades in stationary mode of op-
eration (at constant gas temperature). In
this case blades have some distribution of
stresses and temperatures in each cross
section. For calculation of the remaining
life time of these blades (type 2) the ther-
mostatic stress is usually omitted and only
the static centrifuge stress is used,

3. Uncooled blades in variable mode of op-
eration (type 3) — for each mode of opera-
tion in each cross-section they have con-
stant temperature and stress;

4. Cooled blades working under variable

conditions (type 4).

In the recent works [1-6] the surface-layer
processes in the blades were investigated as a
function of the long expositions to the high
temperature. By means of solving the direct
and inverse diffusion problem, the authors
have developed some models and methods of
prediction for these processes. On the basis of
these results the temperature distribution in the
surface layer for the weak cross section can be
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found out by using the X-ray analysis and the
quantitative metallographic analysis of the
blade, taken out from the engine. These calcu-
lations are based on the temperature depend-
ences of the coating elements diffusion charac-
teristics. This way, for example, an evaluation
of the average operating temperatures of the
coating, type NiCoCrAlY with initial concen-
tration of the Al=8.4%, was performed [6] —
Fig.1 (cooled blades, IN738 alloy; worked for
26400 hrs. in the turbine).
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Fig. 1. Work temperature (°C) distribution around the
cross section contour after exploitation for 26,400 hrs.
Numbered points on the plot correspond to the num-
bered positions on the blade. Curve 1 — calculated;
curves 2 — error range of the measurements]

Determination of Te,°

Due to the differences in the temperature de-
pendence for diffusion coefficients and long-
term strength, temperature value T.," (ob-
tained from the surface-layer elements redis-
tribution) can be used for remaining life time

Duration at different regimes.
Total duration of blade work

Ig (1/T)

Fig. 2. The diagram of change of temperature during
operation (a) and temperature dependences of long du-
rability and factors of diffusion (b)

determination only in case of the Type-1
blades. In all other cases the comparison of
Te” and Tqu is required (see Fig. 2).

The method, described below, is based on
the following assumptions:

1. The remaining life time of the blade is de-
termined by the remaining life time of its
bulk metal;

2. The temperature of the blade cross section
is supposed to be constant and it corre-
sponds to the maximum temperature value
in the maximally loaded cross section;

3. The damages for different temperatures and
different stresses are summed according to
the linear law and at the moment of destruc-
tion the following relationship is true:

X(T /ti)zl (1),

where T, is exploitation time at the temperature
T; and under the stress o;; t; is the time of de-
struction under the same conditions. It is nec-
essary to mention, that for traditional estima-
tion, it is more appropriate is to use “0.87” in-
stead of “1” in the right part of the Eq.1.

Let us suppose that we have the following
distribution of work-times for a gas turbine
unit: T; ;T 1 Tz : T4 : Ts ... under different con-
ditions with the corresponding power N; , N, ,
N3, Ng, Ns ... and according to blades tem-
peratures Ty, Tz, T3, T4, Ts ... In this case the
time of exploitation can be found as T =a X1; .

Let’s use the Larson-Miller dependence:

P(c) =T(C-+lgt), )
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where t is the time of destruction at the tem-
perature T and stress ¢. The value of the pa-
rameter C (in the first approximation C=20)
can be specified for the involved temperature
interval from the experimental long-term
strength of the blade material.

Using (2):

t,=10 [P/ T 1-C - t,=10 [P )/ T I-C :
ty=10 PO T)-C - t,=10 [P,/ T ]-C.

5

ts=10 PO/ TJI-C 3),

where o; is determined by the rotation fre-
quency in the regime N;, P(ci) and C can be
obtained from the reference data for the corre-
sponding material.

Taking into account that the damage
summation is linear (1) and the relationship
(3), we can determine the value a. It corre-
sponds to the given time distribution for dif-
ferent operation regimes t; : T2 : T3 : T4 : Ts...

Value of the equivalent temperature T,
can be obtained from the dependences:

2,3P(o,,)

>,
> 7 exp(-23P(0,,)/T)

P(ceq) :Teqc (CHg Tpeq)s

o
2 poy-cr " @

T

b

which parameters are values of operating time
T] :T2:7T3:T4: Ts... on the various power set-
ting characterized by values T; and o; Here P
(Oeqy — parameter of dependence of Larson-
Miller. Thus, the remaining life time of the
blades 2-4 after the turbine operation during
the time T can be determined for the stress Geq
multiplied by the long-term strength coeffi-
cient (obtained from the initial turbine project
or taken from the strength standards) as the de-
struction time at the temperature Te,° minus
the turbine operating time.

If we suppose that the exploitation tem-
peratures changed according to the require-

ments specification (or according to the re-
corded exploitation parameters), then it is pos-
sible, as it is described above, to determine the
remaining life time. Thus the calculated Teq° is
based on the time ratio 7y : T2 : T3 : T4 : T5... , but
in most cases this ratio is unknown. For deter-
mination of the real (objective) ratio t; : 72 : T3 :
T4 : Ts... the calculated Tqu can be used.

Method of working time ratio determina-
tion for different regimes

By solving the inverse diffusion problem for
the experimental Al distribution in the surface
layer, the value of the diffusion coefficient can
be determined (for the real temperature change
law during the turbine exploitation). Then, if the
diffusion temperature dependence is known for
the selected element, the value of Tqu can be
determined. This temperature (Tqu) will be
equivalent to the average temperature deter-
mined using Al diffusion parameters. It can be
used as an equivalent temperature for determina-
tion of the residual corrosion life time of the
coating. But for the determination of the blade
remaining life time under applied stress (cen-
trifugal bending stress, or especially thermo-
cyclic stress) this temperature (Tqu) must be
corrected according to the aforesaid statements.

Let us suppose, that the element distribution
in the diffusion layer does not depend on the
consecution of the temperature-time conditions
of the process. Then, by solving the direct diffu-
sion problem step by step (for different initial
conditions) at different temperatures T; and
times of exploitation T;, the distributions of Al
and oxide layer thickness can be obtained (corre-
sponding to the exploitation times). By compar-
ing this data with the calculated Tqu for the dif-
ferent points of the profile (Fig. 1), the ratio of
times T; : T» : T3 : T4 : Ts... can be obtained.

Method of Tqu determination

Let us consider the processes in the solid coat-
ing MeCrAlY (Fig. 3).
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Fig. 3. Typical Al concentration distribution in the coat-
ing layer and the bulk alloy

The oxide ALbQOj3 is formed during the blade
exploitation by the combination of Al and oxy-
gen, absorbed from the gas environment and dif-
fused trough the oxide layer (x4-X¢) to the oxide-
coating interface marked as x;. Diffusion of Al
from the coating occurs in two directions: — to
the oxide-coating interface x;, where it reacts
with the diffused oxygen; -- to the coating-bulk
alloy interface x4, where it is accumulated in the
inter-diffusion zone and then, depending on the
Al concentration in the bulk metal, diffuses ei-
ther to the bulk alloy or to the coating.

Due to the Al diffusion from y+3 two-phase
coating region, depleted Al single-phase zones
with reduced concentration of Al (y-phase) are
formed on both sides of the coating — on the side
of the oxide and on the side of the bulk alloy
(depleted zones I and II, Fig. 2). All Al, diffused
from the coating, is diffused from the y+3 two-
phase coating region due to the disappearance
(consumption) of the B-phase. Al concentration
curve in the MCrAlY coating has the shape of a
stepped line, and in the bulk alloy region — curve
with the maximum in the inter-diffusion zone.

The process of the Al mass-exchange within

the calculation region x;< X <X, can be described
with the following diffusion equation:

ocC 5{0 ocC

ot :é’x xd ﬂx}rW’ (5)

>0, x,<x<x,, C=C(x,7),
W=W(x,7), D,y =D, (x),

x, =x(7), x, =x,(7),
X3 =)C3(T), X5 =X5(T),

with the initial condition:

C’° 0<x<x
C(x,0)=C(x)=4 " Y6
( ) (X) Cfcx2x4 ©

the boundary condition for the infinity:

oC (xw, z')

=0 7
ox (7)

and the boundary condition on the moving in-
terface x1, describing diffusion flux (due to the
concentration gradient) of Al from the coating
to the left (Fig. 3), forming the oxide:

(8)

The flux (8) conjointly with the flux
dx, . .
C (xl,T)d (formed by the moving the in-
T

terface xy to the right) produce the total Al
flux, which creates oxide film with the thick-
ness of Ax. Kinetics of the oxide film growth
can be described with two parabolic equations:

Ax(7)=x,(7) —Xx,(7) =

{k* %, 0<r<t (9,10

OK

.
K Ar—=7°, " <1<

OK

where kox*, kox** — are the coefficients of the
oxide film growth intensity (so-called con-

stants of oxidation), 7 — boundary time point,

before it the kinetics obey the oxidation law
(9), after — the oxidation law (10). The curves

(9) and (10) intersect at the time point 7 ; 70—

time point (negative value) of intersection for
the curve (10) and the time axis t. The neces-
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sity of using two parabolic laws (9) and (10)
for description of the Al-oxide growth can be
explained by faster formation (growth) of the

0-oxide phase before the time point 7*, and by

slower growth of the Al,O; a-oxide phase for
7> 71", The coefficients k* , k**, 7° and the

oK 2 oK 2
value 7~ in (9) and (10) are determined from
experimental data of the oxide growth as a
function of time.

The following concentration conditions
are taken for the moving boundaries x, and x3:

C(XZ—’T) = C(X%,T) = C;/’
C(x,,,7)=C(x;,71)=C,,,. (11

Thus, by analogy with the boundary con-
dition (8) for the fixed boundary x4 the diffu-
sion flux of the Al from the coating to the left
(which forms the diffusion zone Ay = Xs _ X4)
and diffusion of Al to the bulk alloy can be
written as:

Joc (x4—9 T) = _D M

. (12
o Px (12)

According to the physical model (Fig. 3), the
flux of Al (12) from the coating induces a new
phase formation in the diffusion zone having
the thickness Ay = X5 _ Xy, 1.€.:

Joo(X4257) = W(x,7)-Ay(7), (13)

where W is Al mass, which diffused from the
coating to the diffusion zone x4<x <xs de-

pendingon C . ; —C and determined by the

relationship

Ay(7) = x5(7)—x, =k, "VT_Tg . (14

The coefficient k, and the value 7, in
(14) are determined from the experimental

data of the diffusion zone increase with time.
Ay = X5 _ x4 — diffusion zone width, which in-
creases with time due to boundary xs shift to
the right according to the parabolic law:

W=W(x,7)=
_{kw-(cw—cy)m, X, <X<X, (15)

0, X, <X<X,, X>X;

where £k, is the coefficient of Al precipitation
in the diffusion zone.

Since in the system the coating/oxide
film/bulk alloy mass balance should be fulfilled,
according to (8) and (12) the total flux of Al
from the two-phase coating will take the form:

JZ(T) = JOK(XH’T) + Joc('x4f’z-) . (16)

According to the physical model, all Al
outgoing from the coating, actually outgo from
the y+p-two-phase coating zone by consuming
the P-phase. Then the movement of the
boundaries x, and x3, and Al concentration de-
crease in y+p- two-phase zone can be de-
scribed by equation of the mass balance be-
tween Al diffusion fluxes through this bounda-
ries and for diffusion fluxes due to the Al con-
centration differences in y+f- and y- phases

(AC=C,,,~C,)

JZ =Jy(x2—>z-)+Jy(x3+JT) =

ac, .17
:AC-&+AC'%+(X3—XZ) =
dt dt dt

where Jy(xzf,r)=—DeffM and

dx
dC(x;,,7)
dx
fluxes towards the oxide and bulk alloy due to
the Al concentration gradients to the left and to
the right of the boundaries x, and x3 corre-

spondingly.

J,(x3,,7)=-D,; are the diffusion

Expression (17) after dividing by Jx takes
the form:
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1=AC-‘§CZ/J2 +AC~‘§‘3/Jz +
‘ ‘ ,(18)

1Js =g, 1t84;1+8,;

dC

+(x3 _xz) d;ﬂ

where g, and g3 are the portions of the total Al
mass, whhic left the coating due to the
boundaries x; and x3 shifting correspondingly;
23 = (1 — g2 — g3) — portion of the total Al
mass, which left the coating due to the de-
crease of the Al B-phase concentration in the
region x,< X < x3. The values g, and g3 directly
affect the speed of shifting of the borders x;
and x3 and are taken as functions of concentra-

tion differences AC =C , , = C,:

AC AC

gzzkz'cr(l)ag3:k3’q?- (19)

From the equations (15) and (16) it is pos-
sible to obtain the laws of borders x, and X3
shifting and the law of decrease of concentra-

tion of Al C,, , in the two-phase zone:

dx, .k, dx; . ki

dr "*C' dr TFCP

n

b

dC

7}/%:']2()% _xz)(l_gz

— .(20
. 2,).(20)

the constants 4k, and k; in (19) can be ob-
tained from the equation (20) using the ex-
perimental data of the borders x, and x3

shifting dynamics and of the C .+ p Plateau

value in the region x; < x <x3 for different
time of tests or exploitation.

The total concentration of Al C, , de-

pends on the B-phase concentration C4(7) in

the coating as:

C7+/3 (T) =

, (@l
= Cy(r)-Cl +[1-C (0] C, 2D

Al ) )
where C , = const — concentration of Al in

the B-phase.

The diffusion coefficient D,y coefficient
k,, and the power m in the mathematical model
(5)-(21) can be obtained from the experimental
data by means of the inverse problem solution.

The diffusion coefficient D 5 in (5) is cor-
rect for the whole solution region, excluding
sub-region X, < x < x3, where it was taken as a
grater value due to the absence of the Al con-
centration space gradient.

2C(x,..
JMO (x4+ 5 T) = _Deff %

returns back into the intra-diffusion zone and
is added to the main flux (13).

The program complex COLTAN created
in the ITTPh NAN Ukraina allows to calculate
the Al concentration distribution in the coating
and in the base blade material, Tqu and time
ratios Ty : To : T3 : T4 : Ts.... in cooled blades for
different operation modes. In case of uncooled
blades (type 3) in order to obtain the time ra-
tios the inverse problem must be solved for the
blades taken from the GTE for different times
of operation.

T -T2 T3 :Tq4: Ts...

Algorithm for calculation of residual life time

On the basis of the aforesaid the following
several steps are used for determination of re-
sidual life of the coated blade removed from
the turbine that has been running for the opera-
tion time T:

1) determination of parameters of diffusion
for the blade coating by means of experi-
ments and calculations,

2) experimental determination of distribution
of aluminium in different points of the
surface layer of the coated blade taken out
from the turbine,
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3) calculation of the equivalent temperature
Teq” according to a special method based
on the solution of the reverse diffusion
problem for experimental data on distribu-
tion of aluminium (see step 2),

4) calculation of allocation of the time of
GTE operation in different modes 1. 15 :
T3 T4 .Ts5..../ I I r3:1r4:rs5..., COITC-
sponding to the power values N; , N, , N3
, N4 , N5 (operation time T =a ZXrj, a
T;=ar;. according to the data obtained at
the step 2,

Al accumulated in the diffusion zone
partially diffuses back into the coating,
due to the gradient in concentration to the
right of the border x4. The related diffu-
sion flux:

5) calculation of equivalent temperature Teq”
using the equation (4)

6) calculation of residual life of the set of
blades (after operation during the time 7).

The algorithm of solution of the problem
mentioned in the step 4 consists of a number
of successive calculations of the direct diffu-
sion problem (with different initial conditions)
for different temperatures T; (within the real
range for the examined GTE) and operation
times 1; (in different modes) as a result of
which we obtain the relevant distributions of
aluminium and width of the oxide layer, corre-
sponding to the operation times. Having these
set of points for different conditions we chose
those, in which:

e calculated Al distribution coincides with
its experimental distribution,

e cquivalent temperature coincides with

Teq”

Accord between these data and those ob-
tained with the help of calculations for defini-
tion Teq" in different points of the blade profile
allows to calculate the ratio of times ty: T2 : T3 :
T4 @ Ts.... (see Fig.1, included as an example of
solution of the problem of finding Tqu distri-
butions) allows to calculate the ratio of times
T T2 T3:T4: Ts....

In other words,

1. Knowing Tqu and the total operation time
of the examined blade, we are able to
write the following equation representing
the sum of solutions of reverse problems
for different operations modes contribut-
ing to the resulting distribution curve

Fi(tTe) =) Fi(wT?) (22

2. Knowing Tqu , we obtain a number of
possible values ri-TiD from the equation
(22)

3. Knowing different values Tequ for differ-
ent blade points we find the true values
©-Ti® from the equation (22)

4. Having found the true values 7; -T;" (step
3), we determine the value Ty using the
formula (4)

The residual life of the set of blades (after
the operating time 1) is calculated as the time
value before fracture at temperature Te,” under
the stress oeq, multiplied by the strength safety
factor (obtained in the course of strength cal-
culations for blades on the design stage or by
the safety factor chosen from the strength
standards) minus the elapsed operating time t.

As a basis for the above-mentioned calcu-
lations for MeCrAlY coatings the experimen-
tal data obtained in the present work can be
used, namely:

e determination of Al concentration distri-
bution on the basis of the coating layer
thickness using the X-ray micro analysis
method;

e determination of the volumetric share of
the B-phase on the basis of coating layer
thickness using digital optical metallogra-
phy (for example, with the help of soft-
ware made by “IstaVideoTest”);

e measurement of the oxide film thickness
on the coating surface and thicknesses of
inner and outer de-alloyed layers.

These experimental data must be obtained
for not less than three temperatures from the
real GTE temperature range and for several
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Fig. 5. Al concentration distribution across the coating
layer [NiCoCrAlYRe (Sicoat 2464) coating after exposi-
tion at 950°C]

expositions that must produce meaningful re-
sults for the sought parameters.

X-ray and metallographic analysis method

The experimental data required for the
above calculations for the MeCoCrAlY coat-
ings include:

e determination of the Al concentration dis-
tribution across the coating layer using X-
ray micro analysis method;

e determination of the B-phase volume frac-
tion change across the coating layer using
Digital Optical Metallography (for exam-
ple with the software made by “Ista-
VideoTest”);

e measurements of the oxide film thickness
on the surface of the coating, and inner
and outer de-alloyed layers thicknesses
(Fig.3)

This experimental data should be obtained
for at least three different temperatures in the
range of the real gas turbine operation condi-
tions with several time exposures that should
bring meaningful results.

For the coatings of a different type, an
element sensible to the working temperature
history should be taken as a diffusing element.

Some illustrative examples of the NiCo-

CrAlReY coating study on the alloy Rene80
can be seen on the Fig. 4-5. The samples were
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Fig. 6. The B-phase volume fraction distribution across the
coating layer (different duration of exposure at 950°C)

isothermally exposed for the times up to
20000 hrs. at the temperatures (900-980°C).
From the Fig.4 it can be seen that on the sur-
face (up to 40 mkm depth) and at the interface
coating-alloy (at 180-220 mkm) the formation
of a de-alloyed layer is observed.

Conclusion

The new method of the coated blades re-
maining life time determination was developed
for the stationary conditions. This method re-
quires one blade removal from the turbine af-
ter a long operation time, metallographic
analysis and calculations using the data ob-
tained from the laboratory experiments per-
formed in advance.

The method is based on the Larson-Miller
dependence, the law of linear summation of
damages, and the assumption that elements-
distribution in the diffusion layer of the coat-
ing does not depend on the sequence of the
temperature-time conditions.

References

[1] Getsov L.B. Rybnikov A.l. Krukovski P.G. Kar-
tavova E.S. De-alloying and fatigue of high tem-
perature alloys used for gas turbine blades. Mate-
rials at high temperature, v.13, N2, 1995, P.81-86

[2] Getsov L.B. Rybnikov A.l. Krukovski P.G. Oxi-
dizing Modification of Surface Composition of



L.B. Getsov, N.V. Mozaiskaja, A.I. Rybnikov, P.G. Krukovski, K.A.Tadlja. NEW METHOD OF COATED GAS
TURBINE BLADES REMAINING LIFE TIME DETERMINATION

High-Temperature Alloys. Protection of Metals.
1995, Ned, C.376-381

Theoretical and experimental approach for long
term modelling of oxidation and diffusion proc-
esses in MCrAlY coatings. /P. Krukovsky, V. Ko-
larik, K. Tadlya, A. Rybnikov, I. Kryukov, M.
Juez-Lorenzo. European Federation of Corrosion
Publications, Number 34, Proceedings of an EFC
Workshop 2001, Edited by M.Schutze, W.J.
Quadakkers and J.R. Nicholls , ISSN P.1354-5116

Krukovsky P.G, Kartavova E.S., Getsov L.B. Pre-
diction model of high temperature diffusion and

[5]

gas corrosion of gas turbine blade. . Thin Solid
Films 270,1995, P.679-688

A procedure for determination the change of mate-
rial fatigue resistance characteristics in long-term
operation. Getsov L.B. Rybnikov A.l. Krukovskiy
P.G. et al .Materials at high temperatures. 14 (1)
1997, P.15-18

Rybnikov A.I., Krukovsky P., Kolarik V., Tadlya
K., Mojaiskaia N.V., Kryukov LI., Juez-Lorenzo
M. Lifetime prediction for Gas Turbine Blades
MCrALY coatings. Microscopy and Microanalysis.,
V10, Suppl.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Emulate Acrobat 4 CMYK)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (Emulate Acrobat 4)
  /AlwaysEmbed [ true
    /a_PresentumCps
    /Academy-01
    /Academy-1
    /Academy-3
    /AcademyC
    /AcademyC-Bold
    /AcademyC-Italic
    /AdverGothicC
    /AGAvalancheBoldItalic
    /AGAvalanchePlain
    /AGBengaly-Bold
    /AGBengaly-Roman
    /AGBenguiatCyr-Bold
    /AGBenguiatCyr-Book
    /AGCenturionBold
    /AGCenturionItalic
    /AgencyFB-Bold
    /AgencyFB-Reg
    /AGForeignerBoldItalic
    /AGForeignerPlain
    /AGForeignerXPlain
    /AGFriquerBoldItalic
    /AGFriquerItalic
    /AGGalleonBold
    /AGGalleonPlain
    /AGHelveticaBoldItalic
    /AGHelveticaPlain
    /AGOpus-Roman
    /AGReverence-Oblique
    /AGReverence-Roman
    /AGZeppelin-Oblique
    /AGZeppelin-Roman
    /Aksent
    /AlaskaPlain
    /Albertus-Bold
    /Albertus-ExtraBold
    /Albertus-Medium
    /AlbertusMedium-Italic
    /AlbertusMT
    /AlbertusMT-Italic
    /AlbertusMT-Light
    /AmbassadoreCPlain
    /AmericanUncialCPlain
    /AnnaC
    /AnnaC-Bold
    /AnnaLightC
    /AntiqueOlive
    /AntiqueOlive-Bold
    /AntiqueOlive-Compact
    /AntiqueOliveCompact-Regular
    /AntiqueOlive-Italic
    /AntiqueOlive-Roman
    /Apple-Chancery
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /ArialCyrMT
    /ArialCyrMT-Bold
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeMS
    /ArnoldBoecklin
    /Astra
    /AstronC
    /Auriol
    /Auriol-Black
    /Auriol-Bold
    /Auriol-Italic
    /AvantGarde-Book
    /AvantGarde-BookOblique
    /AvantGarde-Demi
    /AvantGarde-DemiOblique
    /AvantGardeGothicC-Book
    /AvantGardeGothicC-BookOblique
    /AvantGardeGothicC-Demi
    /AvantGardeGothicC-DemiOblique
    /AvantGardeITCbyBT-Book
    /AvantGardeITCbyBT-BookOblique
    /AvantGardeITCbyBT-Demi
    /AvantGardeITCbyBT-DemiOblique
    /AvantGardeITCbyBT-Medium
    /BabyTeetPlain
    /Baltic-01
    /Baltic-3
    /Balzano
    /Banco
    /Banshee
    /BastionBoldItalic
    /BastionItalic
    /BastionXItalic
    /Batang
    /BauhausC-Bold
    /BauhausC-Demibold
    /BauhausC-Heavy
    /BauhausC-Light
    /BauhausC-Medium
    /Bebit
    /BeeskneesC
    /BenguiatGothicC-Bold
    /BenguiatGothicC-BoldItalic
    /BenguiatGothicC-Book
    /BenguiatGothicC-BookItalic
    /BenguiatGothicHeavyC
    /BenguiatGothicHeavyC-Bold
    /BenguiatGothicHeavyC-BoldItalic
    /BenguiatGothicHeavyC-Italic
    /BermudaLP-Dots
    /BermudaLP-Open
    /BermudaLP-Solid
    /BermudaLP-Squiggle
    /BernhardC
    /BetinaScriptC
    /BetinaScriptC-Bold
    /BetinaScriptXC
    /BinnerPlain
    /BirchC
    /BlackadderITC-Regular
    /BlackGroteskC
    /BlackGroteskC-Italic
    /Blackoak
    /BlagovestFiveDecor
    /BlagovestFiveRegular
    /BlagovestFiveRegularSerif
    /BlagovestFourNormal
    /BlagovestFourSerif
    /BlagovestOne
    /BlagovestThree
    /BlagovestTwo-Regular
    /BlueIsland
    /Bodoni
    /Bodoni-Bold
    /Bodoni-BoldItalic
    /Bodoni-Italic
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /Bodoni-Poster
    /Bodoni-PosterCompressed
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /Bookman-Demi
    /Bookman-DemiItalic
    /Bookman-Light
    /Bookman-LightItalic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolSeven
    /BossaNovaMVB
    /BoyarskyPlain
    /BradleyHandITC
    /BreezeBold
    /BreezePlain
    /BroadwayCPlain
    /BrunoJB
    /BrunoJB-Bold
    /BrushType-SemiBold
    /BrushType-SemiBold-Italic
    /Bruskovaja-gazetnaja-03
    /Bruskovaja-gazetnaja-3
    /CaflischScript-Bold
    /CaflischScript-Regular
    /Caliban
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /CalligraphPlain
    /Callygraph-01
    /Candid
    /Castellar
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /CGOmega
    /CGOmega-Bold
    /CGOmega-BoldItalic
    /CGOmega-Italic
    /CGTimes
    /CGTimes-Bold
    /CGTimes-BoldItalic
    /CGTimes-Italic
    /ChancellorPlain
    /ChanceScript-Plain
    /CharlemagnePlain
    /Charme
    /Chicago
    /Clarendon
    /Clarendon-Bold
    /Clarendon-Book
    /Clarendon-Condensed-Bold
    /ClarendonExtended-Bold
    /Clarendon-Light
    /ClassicBoldItalic
    /ClassicItalic
    /ComicSansMS
    /ComicSansMS-Bold
    /CompactC
    /CompactC-Bold
    /CompactC-BoldItalic
    /CompactC-Italic
    /CooperBlack
    /CooperBlack-Italic
    /CopperplateGothic-Bold
    /CopperplateGothic-Light
    /Copperplate-ThirtyThreeBC
    /Copperplate-ThirtyTwoBC
    /Coronet
    /Coronet-Regular
    /CorridaC
    /Countdown
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /CourierC
    /CourierC-Bold
    /CourierC-BoldOblique
    /CourierC-Oblique
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Courier-Oblique
    /CrashC
    /Critter
    /Crystal
    /CurlzMT
    /Cyrvetica
    /Cyrvetica-Bold
    /Cyrvetica-BoldOblique
    /CyrveticaExtra
    /CyrveticaExtra-Bold
    /CyrveticaExtra-BoldOblique
    /CyrveticaExtra-Oblique
    /CyrveticaExtraOutline
    /Cyrvetica-Narrow
    /Cyrvetica-Narrow-Bold
    /Cyrvetica-Narrow-BoldOblique
    /Cyrvetica-Narrow-Oblique
    /Cyrvetica-Oblique
    /CyrveticaOpen-Bold
    /DaggerC
    /Decor
    /DecorC
    /DidonaC
    /DoloresCyr-Black
    /DoloresCyr-Bold
    /DoloresCyr-ExtraBold
    /DoloresCyr-Light
    /DoloresCyr-Regular
    /DrunkC
    /DublonC
    /DublonC-Bold
    /DublonLightC
    /Ebonit-5
    /EdwardianScriptITC
    /Electron-Bold
    /Elephant-Italic
    /Elephant-Regular
    /EngraversMT
    /EpsilonC
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /Europe
    /Europe-Bold
    /Europe-Bold-Italic
    /EuropeDemi
    /EuropeDemi-Italic
    /EuropeExt
    /EuropeExt-Bold
    /EuropeExt-Bold-Italic
    /EuropeExt-Italic
    /Europe-Italic
    /Eurostile
    /Eurostile-Bold
    /Eurostile-BoldExtendedTwo
    /Eurostile-ExtendedTwo
    /EverestUltra
    /ExcelsiorCyr-Bold
    /ExcelsiorCyr-Inclined
    /ExcelsiorCyr-Upright
    /ExPonto-Regular
    /ExposureCMixOne
    /ExposureCMixTwo
    /ExposureCOne
    /ExposureCOneRough
    /ExposureCOutline
    /ExposureCOutlineRough
    /ExposureCThree
    /ExposureCThreeRough
    /ExposureCTwo
    /ExposureCTwoRough
    /FatFaceC
    /FelixTitlingMT
    /Feofan
    /FetteFraktur
    /FetteFraktur-Dfr
    /Fiesta
    /Fiesta-Bold
    /FixSysC
    /Flash-Plain
    /FloraC
    /FloraC-Bold
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FreeSetBlackC
    /FreeSetBlackC-Italic
    /FrenchScriptMT
    /Fretta
    /FrizQuadrataC
    /FrizQuadrataC-Bold
    /FrizQuadrataC-BoldItalic
    /FrizQuadrataC-Italic
    /FuturaBookC
    /FuturaBookC-Oblique
    /FuturaDemiC
    /FuturaDemiC-Oblique
    /FuturaEugenia
    /FuturaEugeniaC
    /FuturaLightC
    /FuturaLightC-Oblique
    /FuturaMediumC
    /FuturaMediumC-Oblique
    /Garamond
    /Garamond-Antiqua
    /Garamond-Bold
    /GaramondBookC
    /GaramondBookC-Bold
    /GaramondBookC-BoldItalic
    /GaramondBookC-Italic
    /GaramondBookNarrowC
    /GaramondBookNarrowC-Italic
    /Garamond-Halbfett
    /Garamond-Italic
    /Garamond-Kursiv
    /Garamond-KursivHalbfett
    /GaramondNarrowC-Bold
    /GaramondNarrowC-BoldItalic
    /GaramondNarrowC-Light
    /GaramondNarrowC-LightItalic
    /GaramondNo4CyrTCY-Ligh
    /GaramondNo4CyrTCY-LighItal
    /GaramondNo4CyrTCY-Medi
    /Gazett-Rubl-uzk-43
    /Geneva
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Gigi-Regular
    /GillSans
    /GillSans-Bold
    /GillSans-BoldCondensed
    /GillSans-BoldItalic
    /GillSans-Condensed
    /GillSans-ExtraBold
    /GillSans-Italic
    /GillSans-Light
    /GillSans-LightItalic
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /GlasnostDemiboldFWF
    /GlasnostExtraboldFWF
    /GlasnostLightFWF
    /Glasten
    /GloucesterMT-ExtraCondensed
    /Gonez-01
    /Gonez-03
    /Gonez-1
    /Gonez-3
    /Goudy
    /Goudy-Bold
    /Goudy-BoldItalic
    /Goudy-ExtraBold
    /Goudy-Italic
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /Grad
    /Graffiti1C
    /Graffiti2C
    /Graffiti3C
    /Graffiti4C
    /Granit-Bold
    /Haettenschweiler
    /Half_Ustav
    /Half_Ustav-Bold
    /HelvCondBold
    /HelvCondBold-Italic
    /HelvCondNormal
    /HelvCondNormal-Italic
    /Helvetica
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Condensed
    /Helvetica-Condensed-Bold
    /Helvetica-Condensed-BoldObl
    /Helvetica-Condensed-Oblique
    /Helvetica-Narrow
    /Helvetica-Narrow-Bold
    /Helvetica-Narrow-BoldOblique
    /Helvetica-Narrow-Oblique
    /Helvetica-Oblique
    /HermesC
    /HeroldC
    /HeroldC-Bold
    /HeroldNormal
    /Hobo
    /HoeflerText-Black
    /HoeflerText-BlackItalic
    /HoeflerText-Italic
    /HoeflerText-Ornaments
    /HoeflerText-Regular
    /HomePlanning2
    /Hover-Plain
    /Impact
    /ImprintMT-Shadow
    /Industria-SolidA
    /InformC
    /InformC-Bold
    /InformShadowC
    /Insignia-A
    /IrinaC
    /IzhitsaC
    /IzhitsaOS
    /JakobC
    /JakobC-Bold
    /JakobExtraC
    /Japanese-Generic1
    /Jashma-1
    /Jikharev-Italic
    /JoannaMT
    /JoannaMT-Bold
    /JoannaMT-BoldItalic
    /JoannaMT-Italic
    /Jotter
    /JotterBold
    /JotterItalic
    /Jotto
    /JournalC
    /JournalC-Bold
    /JournalC-Italic
    /JournalSansC
    /JournalSansC-Bold
    /JournalSansC-Italic
    /JournalSanSerif-01
    /JournalSanSerif-1
    /JournalSanSerif-5
    /Jurnalnaja-01
    /Jurnalnaja-1
    /Jurnalnaja-3
    /KabelC-Bold
    /KabelC-Book
    /KabelC-Demi
    /KabelC-Medium
    /KabelC-Ultra
    /Kaliakra-Plain
    /KarollaC
    /Korean-Generic1
    /KorinnaBlackC
    /KorinnaBlackC-Heavy
    /KorinnaBlackC-Kursiv
    /KorinnaBlackC-KursivHeavy
    /KremlinC
    /Kusanyan-Italic
    /LatinWideC-Plain
    /LazurAntiqDisplayC-Bold
    /LazurAntiqDisplayC-Regul
    /LazurAntiqTextC-Bold
    /LazurAntiqTextC-Regular
    /LazurskiC
    /LazurskiC-Bold
    /LazurskiC-BoldItalic
    /LazurskiC-Italic
    /LazurskiEngravedC
    /LegendeC-Bold
    /LegendeC-BoldItalic
    /LegendeC-Italic
    /LegendeC-Plain
    /LetterGothic
    /LetterGothic-Bold
    /LetterGothic-BoldItalic
    /LetterGothic-BoldSlanted
    /LetterGothic-Italic
    /LetterGothic-Slanted
    /LetterGotLCY-Bold
    /LetterGotLCY-Medi
    /LiteraturnayaC
    /LiteraturnayaC-Bold
    /LiteraturnayaC-BoldItalic
    /LiteraturnayaC-Italic
    /Lithos-Bold
    /Lithos-Plain
    /Lizard
    /LizardBold
    /LizardItalic
    /LPM-Elizabet-01
    /LPM-Elizabet-1
    /LPM-Elizabet-3
    /LubalinGraph-Book
    /LubalinGraph-BookOblique
    /LubalinGraph-Demi
    /LubalinGraph-DemiOblique
    /LucidaConsole
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /Luxor
    /MachineC
    /MachineC-Bold
    /MagistralBlackC
    /MagistralC
    /MagistralC-Bold
    /MaiandraGD-Regular
    /Malahit-5
    /Marigold
    /MartenCyr-Grotesque
    /MartenCyr-GrotesqueRough
    /MartenCyr-Regular
    /MartenCyr-Rough
    /MatterhornC
    /MaximaCyrTCY-LighComp
    /Megen
    /MicrosoftSansSerif
    /MingLiU
    /Miniature
    /Miniature-Bold
    /Miniature-BoldItalic
    /Miniature-Italic
    /MinionC-Italic
    /MinionC-Plain
    /MinionCyr-Italic
    /MinionCyr-Regular
    /Mistral-Plain
    /Mode-Plain
    /Molto
    /Monaco
    /MonaLisa-Recut
    /MonoCondensedC
    /MonoCondensedC-Bold
    /MonoCondensedC-BoldItalic
    /MonoCondensedC-Italic
    /MonotypeCorsiva
    /MontblancC
    /MontblancC-Italic
    /Motive
    /MotiveBold
    /MotiveItalic
    /MotterTekturaC-Plain
    /MSLineDrawPSMT
    /MSOutlook
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /MyslC
    /MyslC-Bold
    /MyslC-BoldItalic
    /MyslC-Italic
    /NewBaskervilleC-Bold
    /NewBaskervilleC-BoldItalic
    /NewBaskervilleC-Italic
    /NewBaskervilleC-Roman
    /NewBaskervilleExpOdC-Bold
    /NewBaskervilleExpOdC-BoldItalic
    /NewBaskervilleExpOdC-Italic
    /NewBaskervilleExpOdC-Roman
    /NewBaskervilleExpScC-Roman
    /NewCenturySchlbk-Bold
    /NewCenturySchlbk-BoldItalic
    /NewCenturySchlbk-Italic
    /NewCenturySchlbk-Roman
    /NewStandardC
    /NewStandardC-Bold
    /NewStandardC-BoldItalic
    /NewStandardC-Italic
    /NewtonC
    /NewtonC-Bold
    /NewtonC-BoldItalic
    /NewtonC-Italic
    /NewtonXC
    /NewYork
    /NewYorkC-Plain
    /NewZelek
    /NimbusRomDCY-Bold
    /NimbusRomDCY-BoldItal
    /NimbusRomDCY-Regu
    /NimbusRomDCY-ReguItal
    /NimbusSanLCY-Bold
    /NimbusSanLCY-BoldItal
    /NimbusSanLCY-Regu
    /NimbusSanLCY-ReguItal
    /NimbusSanNo5TCY-Medi
    /NimbusSanNo5TCY-Regu
    /NinaC
    /Nowaja-Gazetnaja-01
    /Nowaja-Gazetnaja-1
    /Nowaja-Gazetnaja-3
    /NSimSun
    /Obyknowennaja-nowaja-01
    /Obyknowennaja-nowaja-1
    /Obyknowennaja-nowaja-3
    /OCR_OneC
    /OCRAExtended
    /OdessaScriptFWF
    /OfficinaSansC-Bold
    /OfficinaSansC-BoldItalic
    /OfficinaSansC-Book
    /OfficinaSansC-BookItalic
    /OfficinaSerifC-Bold
    /OfficinaSerifC-BoldItalic
    /OfficinaSerifC-Book
    /OfficinaSerifC-BookItalic
    /OldScript-Plain
    /OldTownC-Plain
    /OlgaC
    /Oliver
    /Oliver-Bold
    /Oliver-Bold-Italic
    /Oliver-Italic
    /Ondine
    /Opium
    /Opium-Bold
    /Opium-Bold-Italic
    /Opium-Italic
    /Optima
    /Optima-Bold
    /Optima-BoldItalic
    /Optima-Italic
    /Oxford
    /PalaceScriptMT
    /Paladin-Plain
    /Palatino-Bold
    /Palatino-BoldItalic
    /Palatino-Italic
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Palatino-Roman
    /Papyrus-Regular
    /ParagonC-Plain
    /ParkAvenue-Plain
    /ParsekC
    /PentaBold
    /PentaDemi
    /PentaLight
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /Perspective-Plain
    /PetersburgC
    /PetersburgC-Bold
    /PetersburgC-BoldItalic
    /PetersburgC-Italic
    /Plain
    /PlainScriptC
    /PMingLiU
    /Pollock1C
    /Pollock2C
    /Pollock3C
    /Pollock4C
    /PragmaticaC
    /PragmaticaC-Bold
    /PragmaticaC-BoldOblique
    /PragmaticaC-Oblique
    /PragmaticaCondC
    /PragmaticaItalic
    /PragmaticaLightC
    /PragmaticaLightC-Bold
    /PragmaticaShadowC-Bold
    /PragmaticaShadowC-BoldItalic
    /Prague
    /PragueBold
    /PragueBoldItalic
    /PragueItalic
    /Present
    /Pristina-Regular
    /ProunBC
    /ProunBC-Bold
    /Proun-Bold
    /ProunC
    /ProunC-Bold
    /Proun-Plain
    /ProunX-Bold
    /ProunX-Plain
    /Pump-Plain
    /QuantAntiquaC
    /QuantAntiquaC-Bold
    /QuantAntiquaC-Italic
    /RageItalic
    /Regata
    /Repriza-Bold
    /Repriza-Plain
    /Respect
    /Respect-Bold
    /Respect-BoldItalic
    /Respect-Italic
    /RespectNarrow
    /RespectNarrow-Bold
    /RespectNarrow-BoldItalic
    /RespectNarrow-Italic
    /Ribbon-Plain
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /RodchenkoC
    /RodchenkoInlineC
    /Rodeo
    /Rodeo-Bold
    /Rodeo-Bold-Italic
    /Rodeo-Italic
    /Romic-Plain
    /RonInset-Plain
    /RoslynGothic-Plain
    /Rubic
    /Ruk-Jiharev-03
    /SansBold
    /SansLightPlain
    /SansPlain
    /SansXPlain
    /Sapphir-Plain
    /SchoolBookC
    /SchoolBookC-Bold
    /SchoolBookC-BoldItalic
    /SchoolBookC-Italic
    /ScriptMTBold
    /Semaphore
    /Serpentin-Plain
    /SimHei
    /SimSun
    /Sinaloa-Plain
    /Skazka-Plain
    /Slipstream-Plain
    /StandardPosterC
    /StarC
    /Start
    /StempelGaramond-Bold
    /StempelGaramond-BoldItalic
    /StempelGaramond-Italic
    /StempelGaramond-Roman
    /Stencil
    /Sten-Plain
    /Stop-Plain
    /Story
    /StoryBold
    /StoryItalic
    /StudioScriptC
    /SvetlanaC
    /SvetlanaC-Bold
    /SvetlanaC-BoldItalic
    /SvetlanaC-Italic
    /SvobodaFWF
    /SvobodaFWF-Bold
    /SvobodaFWF-BoldOblique
    /SvobodaFWF-Oblique
    /Sylfaen
    /Symbol
    /SymbolMT
    /Taffy
    /TagirC
    /Tahoma
    /Tahoma-Bold
    /TatianaC
    /Taurus-Bold
    /Taurus-Plain
    /TaurusX-Bold
    /TaurusX-Plain
    /Taxi
    /TaxiBold
    /TaxiItalic
    /Techno28
    /Techno-Plain
    /TextBookC
    /TextBookC-Bold
    /TextBookC-Italic
    /TextBook-Italic
    /Times
    /Times-Bold
    /Times-BoldItalic
    /TimesET
    /TimesET-Bold
    /TimesET-BoldItalic
    /TimesET-Italic
    /Times-Italic
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-PhoneticIPA
    /Times-Roman
    /Torhok-Italic
    /Trafaret
    /Traktir
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Treffi-Plain
    /TrixieCyr-Light
    /TrixieCyr-Plain
    /TrueGritC
    /Tutanhamon-shir-03-m
    /Tutanhamon-shir-63
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-Italic
    /TwCenMT-Regular
    /TypeWriter-Bold
    /TypeWriter-Plain
    /UmbrellaC-Plain
    /Univers
    /Univers-Bold
    /Univers-BoldExt
    /Univers-BoldExtObl
    /Univers-BoldItalic
    /Univers-BoldOblique
    /Univers-Condensed
    /Univers-CondensedBold
    /Univers-Condensed-Bold
    /Univers-Condensed-BoldItalic
    /Univers-CondensedBoldOblique
    /Univers-Condensed-Medium
    /Univers-Condensed-MediumItalic
    /Univers-CondensedOblique
    /Univers-Extended
    /Univers-ExtendedObl
    /Univers-Light
    /Univers-LightOblique
    /Univers-Medium
    /Univers-MediumItalic
    /Univers-Oblique
    /VantaBlack
    /VantaBold
    /VantaLight
    /VantaPlain
    /VantaThin
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /WarnockPro-Bold
    /WarnockPro-BoldCapt
    /WarnockPro-BoldDisp
    /WarnockPro-BoldIt
    /WarnockPro-BoldItCapt
    /WarnockPro-BoldItDisp
    /WarnockPro-BoldItSubh
    /WarnockPro-BoldSubh
    /WarnockPro-Capt
    /WarnockPro-Disp
    /WarnockPro-It
    /WarnockPro-ItCapt
    /WarnockPro-ItDisp
    /WarnockPro-ItSubh
    /WarnockPro-Light
    /WarnockPro-LightCapt
    /WarnockPro-LightDisp
    /WarnockPro-LightIt
    /WarnockPro-LightItCapt
    /WarnockPro-LightItDisp
    /WarnockPro-LightItSubh
    /WarnockPro-LightSubh
    /WarnockPro-Regular
    /WarnockPro-Semibold
    /WarnockPro-SemiboldCapt
    /WarnockPro-SemiboldDisp
    /WarnockPro-SemiboldIt
    /WarnockPro-SemiboldItCapt
    /WarnockPro-SemiboldItDisp
    /WarnockPro-SemiboldItSubh
    /WarnockPro-SemiboldSubh
    /WarnockPro-Subh
    /Webdings
    /WilhelmKlingsporGotisch
    /WindC
    /WindsorC-Plain
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /WP-ArabicScriptSihafa
    /WP-ArabicSihafa
    /WP-BoxDrawing
    /WP-CyrillicA
    /WP-CyrillicB
    /WP-GreekCentury
    /WP-GreekCourier
    /WP-GreekHelve
    /WP-HebrewDavid
    /WP-IconicSymbolsA
    /WP-IconicSymbolsB
    /WP-Japanese
    /WP-MathA
    /WP-MathB
    /WP-MathExtendedA
    /WP-MathExtendedB
    /WP-MultinationalAHelve
    /WP-MultinationalARoman
    /WP-MultinationalBCourier
    /WP-MultinationalBHelve
    /WP-MultinationalBRoman
    /WP-MultinationalCourier
    /WP-Phonetic
    /WPTypographicSymbols
    /XeniaC
    /XeniaCondensedC
    /XeniaExtendedC
    /XeniaExtendedC-Bold
    /XeniaWesternC
    /XeniaWesternC-Italic
    /ZapfChanceryC
    /ZapfChancery-MediumItalic
    /ZapfDingbats
    /ZhikharevC
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /FlateEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [800 800]
  /PageSize [612.000 792.000]
>> setpagedevice


