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NGHIEN CUU LY THUYET ANH HUONG SAI SO GIA CONG DEN SU'LECH
CUA KiCH THUOC TQA PQ DPUONG ONG THIET KE TREN TAU

THEORETICAL RESEARCH ON INFLUENCE OF PROCESSING ERRORS ON THE
DEVIATIONS OF COORDINATE DIMENSIONS OF DESIGN PIPELINE ON THE SHIP

Pham Truong Thi
Trwong Pai hoc Bach khoa, Pai hoc Pa Néang; ptthi@dut.udn.vn

Toém tat - Bai bao trinh bay két qua nghién ctru tim ra méi lién hé
hinh hoc gitra sai sb trong gia cong dén sy léch cla kich thudc toa
dd dwdng bng thiét ké trén tau. Mot phan doan éng khi gia cong sé
phai trai qua cac nguyén cong cat va udn, nguyén cong uodn trong
treong hop tong quat sé bao gom cac budec: dich chuyén doc, bé
éng, dich chuyén doc, xoay ong, bé bng... P& nghién ctru anh
huong tbng hop clia céc sai cO gia cong 1én do |éch kich thwéce toa
dd cta dwong ong, tac g|a sé nghlen ctru @nh hwéng doc 1ap cla
tirng sai sd, anh huwéng tdng hop ciia cac sai sé khi d6 sé 1a tong
véc to clia tAt ca cac véc to léch gay nén bdi tat ca cac sai sb gia
cong dudng bng.

Tir khoa - drong bng tau thiy; sai s6; gia cong 6ng; kich thudc
toa do; cong nghé dong tau; udn ong tau thay

1. Pit vin dé

Trén thé gisi da co nhiing nghién ciru ché tao ra nhiing
day chuyén hién dai san xuét ong cho tau thuy, tuy nhién
ing dung cua nhirng day chuyen ndy vao thuce té san Xudt
ong tai cac nha may dong tau van rat han che ti 16 6ng san
xudt trén day chuyén khong dat yéu cau van con cao do sai
$6 trong ché tao kéo theo su 1éch vé kich thudc duong éng
thiét ké.

Hién nay, phuong an di chuyén nhiing cong viéc chinh
va nang nhit lién quan dén vach tuyén, sira 1ap, diéu chinh
dng tir trén tau vao cac xudng dang dugc nghién ctru. Viée
tinh toan chinh xac anh huong céc sai s6 trong ché tao 1én
sur 1éch cua kich thu6ce toa d6 tuyén duong 6ng thiét ké trén
tau giup ching ta c6 the danh gia, xay dung duoc day
chuyén san xuét ché tao dng toc do, hiéu qua cao, giam khdi
luong cong viéc va gia thanh ché tao dng.

Nghién ctru 1y thuyét anh hudng sai s gia cong dén sy
léch cua kich thude toa d6 tuyén dudng dng gitp cho qua
trinh tinh toan trong nhitng truong hop cu thé duge nhanh
chong va thuén tién.

2. Tinh toan Iy thuyét anh hwéng sai s6 gia cong dén sy
1&ch ciia kich thwéc toa do phan doan dng trén tau
Qua trinh gla cong ong tau thuy trdi qua cac nguyén
cong cdt va uon, tinh chinh Xxdc cua cac nguyén cong nay
anh huong dén sy sai 1éch vé kich thudc toa do ciia tuyén
dudng Ong thiét ké. Ubn dng duogc thuc hién trén cac may
uon ong cod dleu khién tu dong, ban tu - dong hay bang tay.
Qua trinh udn éng trong trudng hop téng quat bao gdm 3
bude chinh: dich chuyén doc, bé dng va xoay quanh truc.

Khi gia cong cac doan dng voi nhirng bién dang cong
khac nhau sé& phai thuc hién nhiing t6 hop nguyén cong ma
sai s6 khi thuc hién chung s& anh huong dén do léch kich
thude toa do cua 6ng (Hinh 2).

Abstract - In this paper, the author will carry out the research to find
out the geometric relationships between processing errors and the
deviations of coordinate dimensions of design pipeline on the ship. A
pipe segment must undergo the cutting and bending. Bending the
material in the general case includes the following steps moving
along, curling pipe, moving along, turning the hose, curling pipe ... To
study the synthetic effects of machining errors on deviation of
coordinate dimensions of the pipe, the author will examine the impact
of each error independently, form the formula for the general case.
Aggregate impact of these errors would then be total vector of all
deviations vectors caused by all the pipeline processing errors.

Key words - ship pipeline; processing errors; pipe processing;
coordinate dimensions; shipbuilding technology; shippipe curling

Hinh 1. Qud trinh uéon 5}@g: a) dich chuyén doc jén diém bé thir
nhat; b) diém bé thir nhat, c) dich chuyén doc den diem be thir
hai; d) xoay quanh truc; e) diém beé thir hai

Trong thiét ké tuyén duong dng, tu thé khong gian cua
ong dugc xdc dinh boi toa d§ cua nhiing dlem déc trung —
diém dau, cac diém bé va diém cudi cua éng (Hinh 3).

Trong truong hop tong quat, chidu dai doan éng thu i
xac dinh bédi cong thuc:

2 2 2
L= \/(xm = X))+ Wi =Y+ (i —2)
Truc 1y thuyét ctia dng 1a duong gy khuc véi nhiing

véc to dan huéng L;; Ly, ...; Ly. Toa dd véc to L; dugce tinh
theo cac cong thuc:
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Xl = L1 . COS (a); Yl = L1 . COS (ﬂ), ZI = L1 . COS (}/) TI‘OIlg doé: R — dé dai véc to ban kinh cua dlém M

trong do, L; — chiéu dai véc to; cos(ar), cos(B), cos(y) — cac
cosin dan huéng L= m

X, =x,-x, Y,=y,y, Z =2,z

Y .‘-‘ N
Mit phing,: ],
bé 6ng 11

} .......................... ';’

Sai s0 dich chuyén
+

Sai s0 xoay Ong

A
: < Tryc xoay Ong

Hinh 2. Sai 56 cdt, dich chuyén doc, bé, xoay ong

Ll y

Hinh 3. Tu thé khéng gian ciia tuyén duong ong
Toa d6 cua mot diém M(X, Y, Z) bat ky:
X=R- cos(oc), Y=R- cos(B), Z=R- cos(y)

(khoang cach tir M dén gbc toa do).
2.1. Anh hwéng ciia sai sé dich chuyén doc
D§ léch cua diém dic trung bat ky (trir diém cudi cing)
dudi anh hudng cua sai s6 dich chuyén (c¢;) trén phéan tr ong
thr -/ chinh 1a véc to c6 cung d6 dai va cung chicu voi véc
to sai so.
z

Hinh 4. Anh huong cua sai 56 dich chuyén dén ap léch kich
thuoc toa do

Do léch cua diém sb 2 theo cac truc toa do: xAi, VAL,
zA; du6i anh hudng cua sai s6 dich chuyén (c;) xac dinh
theo biéu thuc:

XA| =Xy =Xy, YA = Yy = ¥y, ZA =2y — 2,

Vi1, 2 va 2’ cing nim trén 1 duong thing:

X, _ X, I
LI Ll+cl I ] 1
y__L% —  y-y.bra
L L +c L
Z, _ 7, - ;7 Lre
L L +c S 4

trongdo, X, =x, —x,, Y, =y, — ¥,

Zy=zy—z, L =+X +Y'+Z’
Nhu vay,

X +Y 477 +¢
X +Y 4277

X +Y + 27 +¢,
VX' +Y +Z]

VX +Y +Z7 +¢,
X Y+ 7]

X, =x+X, -

y2'=y|+Y1'

z,=z,+Z, -

Két qua la:
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X +Y'+Z7 +c,
XA, = X, -(-1+ IR
w/X1 +Y +Z,
JXP+Y +Z7 +c
YA, =Y, (-1+-— 21 = 1 = -)
NX T +Y T+ Z,
X +Y + 27 +c,
ZA1=Z]-(—1+ 2 2 2 )
NXT+Y T+ Z,

voi
Xlzxz_xl’ Y1:y2_y1’ lezz_zl
Ta s€ co

\/(xz —x1)2 +(, —y1)2 +(z, _21)2 +

Lo =)+ =) +(z,—2))?

\/(xz —x1)2 +(», _)’1)2 +(z, _Zl)2 +¢

XA =06 —x)- (=1+

YA = =) -1+

\/(xz _xl)z +(, _J’1)2 +(z, _21)2

2 2 2
\/(Xz =x) +(n -0 +H(z—z)" +q
2 2 2
\/(xz =)+ —n)" +(z3—2)

Dbi v6i diém cudi cua éng: sy ting chidu dai cua phan
tur ong thir -i kéo theo sy ngan di ciia phan tir Ong thir -n va
ngugc lai. Ket qua 1a, véc to 1éch Ci(xc;, yci, zc;) bang tong
véc to sai sO cA(xA, YA, zAi) va véc to si(xs;, ysi, zsi) (véc to
c6 cung d¢ dai véi véc to sai sO cung phuong vdi phan ti
ong thu -n): C,=¢;+5;

A =(zp 7)) (=1+

Ta co: xc, = xA, + xs,, ye,=yA +ys,,
ze, =zA| +z
Nhu viy: X il x5, ==X, L
L 1 3 L
X ¢ 3

Y, Vs ¢

3 1 = !
f =—— = Y8 = _Ys T

5 C’1 3
Z zs ¢
L3 __ 2 = zs, =—2,-—
L c L

Trong truong hop téng qugélt, d6 1éch kich’thuéc toa do
(Ci) cua mét di€m dat trung bat ky trén doan ong gay ra do
sai s0 dich chuyén (c¢;) dugc xac dinh theo biéu thirc:

xc; X;
‘Li‘ +¢;
Cilye; |=| Y || -1+ ‘L‘ +5;
i
zc; Z;
v6i s; = 0 cho moi diém dic trung trir diém cudi cing;
XK
o =—v | Ci —cho diém cudi cung ciia dng.
1 K
7 ‘LK‘

2.2. Anh hwéng ciia sai sé bé ong
Khi bé dng, mot pl}én 6ng,sé xoay xung quanh truc 22’
vudng goc voi mat phang bé ong va di qua dinh udn.

z

o

Hinh 5. Sy léch kich thuoc toa do qda (5ng duwdi anh huong cua
sai so bé ong

b6 Iéch cac diém dic trung cua ong du6i anh huong
cua sai s0 bé Ong a s€ dien ra trén mat phang bé ong hoac
mat phang song song v6i nd, theo cung tron ban kinh: /23/
- doi voi diém 3; /24/ - doi voi dieém 4; /2°5/ - d6i voi diem
S (Hinh 5). Do léch dai: /33'/=/23/-a, /44'/=/24/-a,
/55'1=/2'5/-a.

Xét mot cach tong quat phuong phap phén tich hinh
hoc, d6 Iéch (4) mot diém dac trung bat ky cua ong dudi
anh huong cua sai s6 bé Ong (a) dugc xac dinh bang cong
thiic: 4=R-a, trong d6 R — d6 dai duong vudng goc ha tir
diém dang xét dén truc uon.

O dang vécto, d¢ 1éch cia diém dang xét lé’ 1 vécto cod
toa d6 A(xa, ya, za), dugc xac dinh baéi hi€u so cua vécto
ban kinh vi tri thuec R’(X",Y",Z’) va véc to ban kinh vi tri ly
thuyét R(X-X",Y-Y>*,Z-Z"):

A=R-R=R—-(L-R")

Trong do, véc to L(X,Y,Z) vaR"'(X", Y, Z") lan luot
1a vec to ban kinh di€ém dang xét d6i véi dinh udn va véc
to hinh chiéu ctia n6 trén truc uon.

Do léch A dugce tinh theo cac phuong trinh sau:
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xa=X—(X-X"), ya=Y'—(Y-Y"), za=7'«(Z—-7")

Dé xac dinh X, Y’, Z’ ta s& thuc hién phép bién d6i va
lap hé phuong trinh.

Goc gitta2 véc to N'(N'x, Ny, N'z) va L(X, Y, Z):
N'x-X+N'y-Y+N'z-Z
cos(f) = i J z
\/N’x2+N'y2+N'zz Nx? vy z?
v6i N'(N’x, Ny, N’z) 1a véc to phap tuyén cia mit

phing bé éng, duoc xac dinh bai tich 2 véc to Li(X,, Y1, Z))
va Lz(Xz, Yz, Zz):

N'x=Y,-Z,-Z,-Y,,N'y=2,-X, - X, - Z,,
N'z=X,.Y,-Y, - X,

Theo dinh luét tam giac vuéng: R"=

L -cos(¢)

PodaiLl: L=+ X2+Y%+272,nhuvay:

Nx-X+N'y-Y+N'z-Z
\/N’x2+N'y2+N’z2

Rn:

ViR"va N’ cuing nam trén 1 tryc bé éng /22°/ nén:

X" _N'x - — Ny R"
R" Nl NI
Y" NY 14
— y : YU: N/y . R
R" N’ N’
Z" NV 14
£ Nz gy &
Rll NV NI

lai c6: N'=\/N'x2 +N'y? +N'z2
nhu vay: yn_ Nx-(N'x-X+N'y-Y+N'z-Z)
N'x? +N'y2+N' 2
Ny - (N'x-X+N'y-Y+N'z-Z)
N'x2+N'y2+N'z2
Nz-(N'x-X+N'y-Y+N'z-Z)
N'x2+N'y2+N'z2
Chiéu cua goc bé xac dinh boi goc giita 2 véc to N(Nx,
Ny, Nz) va R(X-X", Y-Y", Z-Z"):
Nx-(X-X")+Ny-(Y -

Y" -

Z":

c08(0) = Y")+Nz-(Z-2")

v6i N(Nx, Ny, Nz) — véc to phap tuyén ctua mit phing tao
boi vec to L(X, Y, Z) va N'(N'x, Ny, N'z):

I+ Np2 4 N2 (X = X"+ (Y =Y +(Z - 2")

Theo dinh nghia,

\/X'2+Y'2+Z'2
2
Phuong trinh mat phing bé dng chinh 1a phuong trinh
mit phing tao bai 2 véc to N(Nx, Ny, Nz) u R(X-X", Y-Y",
Z-Z":
X' Y VA
Nx Ny Nz |=0
X_XU Y_YVI Z_ZU

R=R = J(X-X"V+(Y-Y")V +(Z-2")

)

Giai h¢ phuong trinh (1), (2), (3) abi Vi X', Y’ Z' ta s€
c6 dugc toa do thyc cuia diém dang xét doi vai truc uon.

Trong truong hop téng quat, do léch (A;) cua diém
ddc trung bat ky duong Ong (diém M(x,y,z)) dudi anh

huong cua sai sd bé ong (a;) (Hinh 5) xéc dinh theo
phuong trinh:

xa; X' X X"
Al ya; |=R| Y'|-| L| Y |-R"| Y"
zq z z z"
(X Ao 1A )
voi — nghiém cta hé phuong trinh:
R Y'
Zl
N-(L-R) N-R'
cos| a; + arccos =
(N2 -R IR
‘L —R" =R

R-N-(L-R")=0

trong do, T K.
Y= y=Yin
Z Z7Zin
X" Nx
R" V" |=Ni Ny (LLXL’LH)L NZ(LX(L XL1+1))
7" Nz ‘ X l+l‘

7 2.3. Anh hwéng ciia sai sé xoay ong

Xoay dng dién ra xung quanh truc (23) — tryc xoay. Do

1éch cua cac dlem déc trung trén ong dudi anh hudng cua

sai s6 xoay Ong (b) s& nam trén nhitng mat phang vudng
goc vodi truc xoay, theo cac cung tron vai ban kinh: /4°°4/ -
6i v6i diém 4; /4°°5/ - d6i véi diém 5; /6°6/ - dbi voi diém
6. Theo dinh nghia, cac doan /4°°4/, /4°°5/, /6°°6/ 1a cac
dudng vudng goc ha tir cac diém 4, 5, 6 dén truc xoay:
/44'/=/4"4/-b, I55'1=/5"5/-b, /66'/=/6"6/-b.

Nx=Y-N'z-Z-N'y, Ny=Z-N'x-X -N'z
Nz=X-N'y-Y-N'x
Goc bé thye: O'=a+ @

Nhu vay: \ .
o o = Do leéch (B) diém déc trung bat ky dudi anh hudng cta
cosfi+arccosf NeX=X)+ Ny (V) +N2(2=2) )): sai sO xoay 6ng (b) xac dinh bang biéu thirc: B = D -b, véi
(NP NP N2 | -X P+ -V P+ Z-2Y D- chidu dai dudng vuong géc ha tir diém dang xét Ién

Ny XtNyY+Nz Z fruc xoay ong.

=\/N)§ FNP+NZ A X742
O]
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Hinh 6. Anh hiréng ciia sai s6 xoay 5ng lén do léch kich thucce
toa d¢ cua duwong ong

0O dang véc to, do léch diém M dang xét 1a mot véc to
B(xb, yb, zb), x4c dinh béng hiéu cta véc to vi tri thuc
D'(X’, Y", Z") (duéi anh hudng sai s6 xoay dng) va véc to vi
tri ly thuyét D(X-X", Y-Y", Z-Z") ciia diém dang xét ddi véi
truc xoay: B=D'-D = D'«(L—D"), voi L(X, Y, Z) va
D"(X", Y", Z") 14n luot 1a véc to ban kinh diém dang xét
d6i v6i dinh udn va véc to hinh chiéu ciia né 1én truc xoay
ong (Hinh 6).

Do 1éch kich thudce toa d6 cua 6ng ddi véi céc truc x, Y,
z dudi anh huéng cua sai sb xoay dng duoc tinh theo cac
biéu thirc sau:

Sau khi bién ddi, ta c6:
X, (X, X+Y,Y+Z,-2);

X" 2 2 2
X, +Y, +Z,
YV|=Y2'(X2'X+Y2'Y+ZZ'Z);
X'+ +7;
e Z2-(X2-X+Y2-Y+Z2-Z);

X, +Y,+2Z;
Chiéu ctia goc xoay xac dinh boi goc giita hai véc to
N"(Nx, Ny, Nz) uD(X-X", Y-Y", Z-Z"):
Nx-Dx+Ny-Dy+ Nz-Dz
JNe? + N2 + N22 [ Dx? + Dy? + D22

v6i N"(Nx, Ny, Nz) — véc to phap tuyén ctia mdt phang tao
boi hai vée to Lo(X>, Y2, Z2) va L(X, Y, Z):

Nx=Y, - Z-Z,-Y, Ny=Z, X-X,-Z
Nz=X,.Y-Y,-X

cos(y) =

Goi goc xoay thuc 1a y'=b+ 1, ta co:
N (X—=X") 4 Ny (Y= Y")+ N2 (Z—2Z")

cosb-+arccost
INE NP +NZ (X=X (V-1 +(Z—-2")
 Ne XNy YNz Z
\/Nx2 +NY +NZ VX‘2+Y'2+Z'2
4)
D=D" = JX-XV+¥-1)+(Z-2") =A X472 +2>
(5)

thuorng trinh mat phang xoay dng 1a phuong trinh mit
phéng tao bai N"(Nx, Ny, Nz) uD(X-X", Y-Y", Z-Z"):

X' Y VA
Nx Ny Nz |=0
X-X" y-Y" Z-2"
Giai h¢ phuong trinh (4), (5), (6) ddi véi an X', ¥, Z'ta

(6)

xb=X"A(X-X"),yb=Y'(Y =Y"),zb=Z'«(Z — Z")s& c6 toa dd thuc ciia diém dang xét ddi véi truc xoay éng.

Pé xac dinh X', Y', Z' ta s& thuc hién nhing bién d6i can
thiét va lap hé phuong trinh. Theo dinh nghia, véc to Lo(Xa,
Y2, Zo) u D"(X", Y", Z") nam trén truc xoay /23/, theo do,
biéu thirc sau s& dung:

XN _& N X”_X .Du
D" L, 'L

" Y ”
Y =2 = Y=Y, .D
D" L, L,

n Z ”n
" _Z = Z"=27, D,
D" L L

2 2

Theo quy tic tam gidc vuong: D"= L -cos(V),
X, X+Y,-Y+Z,-Z
trong d6: L=~X?+Y?+Z7? L2=m~

vO1

E)

cos(v) =

Trong truong hop téng quat, d6 léch (B;) cua diém dac
trung bat ky M(x,y,z) dudi anh hudng cia sai sO xoay 6ng
(b)) s& dugc xac dinh theo biéu thurc:

xb; X' X X"
Bj| yb; |=D'|Y'|-|L| Y |-D" "
zb; A VA z"
r- X' a A s
voi, — nghiém cta hé phuong trinh:
DY
Zl

N"(L-D") D - N"D'

cos(bi + arccos( - ” .
Nz =D") ) |NT-|Df

L -D'[=[D]

D'N"(L-D")=0
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(X X = Xi+]
trong do: Y |=| vy
Z Z7Zi41
X" Nx
U I Y == R )
z" ne) il

2.4. Anh hwéng ciia sai sé cit ong

Sai s6 cit ong chi anh huong dén do 1éch cua diém cudi
ctia 6ng. Do 1éch diém cudi cua dng dudi anh hudng sai sb
cét (k) co thé biéu dién bang mot véc to ¢ cing do dai va
cung hudng vai véce to sai s0. Véc to sai s6 xac dinh boi gia
tri sai s6 va hudng cua phﬁn tir 6ng cudi cing 7.

Anh hudng cua sai s cat dén do léch kich thudc toa do
ctia 6ng s& twong ty nhu anh huong cua sai s6 dich chuyén.
Két qua tinh toan, d¢ 1éch (K) diém cudi cua ong dudi anh
huong sai s6 cit (k) duoc xac dinh béi biéu thic:

xk X,
L |+ k&
K| yk|=| ¥, || -1+ 5
zk Z, L
k #K
z

Hinh 7. Anh huong ciia sai s6 cdt 1én dj léch kich thudc toa do
cua ong

3. Ban luan

Dé danh gia mirc d6 anh hudng cua cac sai s gia cong
1én d9 léch kich thude toa d6 cua tuyén duong ong thict ke,
can thiét phai tinh toan chung trong nhiing trudng hop cu
thé, c6 xét dén dau cua cac sai sd.

Céc cong thirc tong quat dugc timra & trén cling co thé
duoc str dung d€ tim ra nhirng cong thire cy thé hon doi voi
tung hinh dang, kich thudc cua u‘mg phéan doan 6ng cu thé.

Trong 4 sai sb gia cong duong ong 6 2 sai sd gia cong
tinh theo don vi d¢ dai 1a sai sd cét va sai s6 dich chuyen
doc, 2 sai s6 gia cong con lai tinh theo don vi goc 1a sai so
bé 6ng va xoay 6ng. Tinh toan anh hudng cta cac sai sd
goc kho khan va phuc tap hon so véi tinh toan anh hudng
clia cac sai s dai.

Trong thyc té, phan doan ng trén tau 1a nhimg doan
6ng c6 hinh dang kich thu¢c khéc nhau, c6 t6i da 6 phan tir
® dlem ubn), vi vay nhiing sai s gia cong cua nhitng phin
tir dng cang gan goc toa do dang xét (i cang nho) cang co
kha ning anh huéng 16n dén d6 1éch chung cua kich thude
toa do dudng bng.

4. Két luan

Sau qua trinh tinh toan 1y thuyet tac gia da tim ra nhirng
mdi lién hé hinh hoc giira cac sai sé trong gia cong voi do
léch kich thudc toa d6 ctia nhitng diém dic trung cia tuyén
duong bng thiét ké, budc dau co thé hd tro duoc cho qua
trinh tinh toan tinh chinh x4c ctia nhitng dudong dng trong
céc hé théng phirc tap trén tau thuy.

Trong qua trinh tinh toan, tac gia da st dung nhitng hinh
v& cho nhitng phan doan dng cu thé, sau d6 khai quat 1én
thanh nhiing cong thirc téng quat. Nhirng cong thirc ndy
hoan toan c6 thé ap dung cho moi trudng hop khac.

TAI LIEU THAM KHAO

[1] P.A. Dorosenko, A.G. Rokhlin, V.P. Bulatov, Céng nghé san xudt
hé thong nang lwong tau thuy, NXB Dong tau Leningrat — 1988.

[2] LN.Ovchinikov, E.I. Ovchinikov, Cdc hé thong va dicng ong trén
tau thity, NXB Dong tau Leningrat — 1988.

[3] V.D. Mathkevich, Co so cong nghé dong tau, NXB Doéng tau
Leningrat — 1980.

[4] K.N. Sakhno, “Thiét ké cong ngh¢ gia cong va lip dat duong éng
trén tau va nhitng co so kinh té cua ching”, Bdo khoa hoc Vestnik
ASTU-2011.

(BBT nhdn bai: 07/12/2016, hoan tdt thii tuc phan bién: 28/12/2016)




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /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
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments 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
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /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
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /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
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




