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Contributing to Higher-dimensional Reach of Grinding

|; U w I: Introduction
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Truing and dressing are of key importance to grinding operation, in that it can
affect the machining accuracy, machined surface roughness, and machining
efficiency. And for most of truing and dressing, diamond dressers are in use.
Diamond dressers are ever-diversifying with the improvement of grinding
operation, the development of new diamond materials, and the advancement of
manufacturing processes,

We JTEKT GRINDING TOOLS CORPORATION provide a wide variety of
diamond dressers to comply with the requests of customers.
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Types of Diamond Dressers

SCIA T
SC type
— BEAN HS%1 7
R lated method HS
. D""'?U RL/“/'U' everse plated metho type
Rotarydresser DD¥14 7
DD type
AR HSHAT
Infittrated method HS type
— [EE&RE — L EEAS
RLw¥r Electrometallic method
Z\otary type
e AFIRYRAR
Metal bond method
— I AV EMRYIIF ——8lL =,
AV ESRRLwH Diamond truer SL method
Diamond dresser %Eﬁﬂ
Electrometallic method
—HARLyY
Single-point dresser
- RAY MRy
Pointed dresser
— EER Za— S eyt
RLw Shaped dresser
Stationary type — ZHRKLYH
dresser Multi-point dresser
— A AU RLytf
Impregnated dresser

BH KL wtr  Single-point Dressers
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Diamond is mounted on a steel shank and used
with its edge protruded.
Used for general grinding and rough grinding.

AN REG  §1AFE:0015mm (i EF) LIF. 0.04mm (35) LUF

R 100~200mm/min (£ ) L 250~500mm/min (48)
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Standard dressing conditions  Infeed amount: 0.015 mm (finish) or less, 0.04 mm (rough) or less,
Feed rate; | 00-200 mmimin (finish), 250-500 minfmm (rough)

When a dresser has become blunt, the sharper edge is to be selectively used by changing the direction,

When the entire edge has become blunt, the diamond should be replaced for recovery of sharpriess

T#—="J47RLwtt Shaped Dressers
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A single-point dresser with a wedge-shaped
diamond end, which trues and dresses a grinding
wheel by using a contour device to transfer its
contour onto the wheel face. Used for angle-slide
grinding, screw grinding, gear grinding, or others.

BERLAZS YIUARE002mm FEYE250mm/min
HEALTWLABICAA YT FAERELE A
ERELSAEGSREWNIBICEMEBEEICE LTERALE T,

Standard dressing conditions  Infeed amount: 0.02 mm, Feed rate: 250 mm/min
The diamond wears from use
it should be reground for repair before it wears excessively.

}ﬁfryl\i\lj‘-‘)ﬁ Pointed Dressers

AV ENREMER HB VIS AR
(SR LTEDERDNIEERL
9 UHHEL EEHL 20Ot
BIHEICERLEY.

Diamond is formed into a conical or pyramidal
shape, and the cutting edge at the tip is used.
Used in screw grinding, gear grinding, and other
precision grinding,

LB T ORI ABAEN IRV OTEBRLELET.

Particular care is needed for a tip angle of 60 degrees or less, where the tip is likely to chip off

T —FRRZ G EL v Blade-shaped Multi-point Dressers
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A kind of multi-point dresser onta which two or
more small diamonds are to be set.Ilt may be
configured in two or three layers of diamonds,
which relieve a hassle of changing the mounting
positions.

Also used in precision grinding.

’leju H/‘y"j’ Impregnated Dressers
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Fine diamond grains are sintered uniformly with
a highly wear-proof metal binder and then
brazed onto a shank. Used for truing of vitrified
bonded CBN wheels on a cylindrical, surface, or
internal grinder.
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Dresser with one or more diamonds set on a shank.

Each dresser, fixed to the machine, trues and dresses the face of a rotating
grinding wheel while holding it against the dresser.

05 A VEVROBRERRB LURLS
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Shapes of Single-Point Dressing Tool & Others

Standard Diamond Shapes and Symbals

A FRAETDERX B. A9 LW(EE)F C. ¥ WE#DRZ D. F7 E <2V
Rough diamond Pyramid Cone Flat Wedg

<

“ |

- |

HEE A/ FEMILTEWSAPEVRB-C-D- E/ HEMILTHEZYITPEVK,
Note:A/Unpolished B,C D and E/Polished

ORL YU Vv 0 DFIRERRAR BJ:UDEE% Top End Shapes of Dresser Shank and Marks

DT HRRERA R DB D,

Circular arc-shapes shank

e 7 SIREA S () BAETOLO,

Truncated

TV EIREF TV () BObO,
Cone-shaped

1 2 |3
| 3 | €3 || <=
D7 EREY GURICERYEN-H0, S Y F AR BT HAIDR T, Do TRImEA A (# ) RASEIATHY.
Chamfered wedge-like o, GURICERNEh =60, D2 ERNENDD,
4 5 Circularly shaped and chamfered wedge-like 6 Truncated circularly and chamfered
: : \-‘\ i
Dy T EREBOEE RV
EEREShIZHD,
7 Both shoulders and back chamfered
iz

e

RLwtr i/vyﬁmﬁﬁﬁ?ﬂkﬁ KUEDS  Sstandard Dresser Shank Shapes and Codes
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In a broad sense, the rotary truer refers to a type of dresser that turns as it trues and dresses the
face of a grinding wheel while holding it against the dresser:

In a narrow sense, it refers to an infiltrated or reverse-plated truer.

However, recent years have seen the advent of a variety of rotary truers with unconventional
shapes, which include ones that are produced by the metal bonded wheel manufacturing process
for the purpose of truing vitrified bonded CBN wheels.

Advantages

| .High accuracy forming
2.5hort dressing time
3.Bxdended tool life

4.Uniform quality over long time
5.Reduced setup time
6.High productivity

O—%~YURLyH OEFE S5

Types and Features of Rotary Dressers

g i,

@R ASOFHETIIVYELFEEELET,

QERSMVELFREERMENEERLTEIEY,

@5 oO—2UF Ly HERL AL T EE
By /L THIINKRICELELF DU ETS
R AT,

@Diamond s fixed by the powder metallurgy technology.

.Relatwe\y coarse diamend grains are used.

@Compared with the other methods, the rotary dresser is

relatively rigid, changes less in sharpness when relapped, and
can be reused by re-lapping.

Eﬁ?‘:l'it(DD &4 ?_l’)
Reverse Flated Method - DD Type

Q@I EDEHF A (SCHAT) LWL . BEAk
AESHTIIVELFOSHBEEREL.
FLRAZDOERUNEOE LEH-TENET,

@1V EVEDEIERARE. Zy TR A BEIRIC
MzErdoT H<hoTwET,

@ Compared with the convertional infitrated methad (SC type),
the sharpness of a dressed grinding wheel is improved with
dimples dotted over the surface to lower the distribution
density of diamond.

@The end shape of diamond is sharpened to keep lapping to
a minimurn.

BRI (SCH17)

@Y VEXFHAEBR A FTETEELET,
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@51 v ELFOFEIRAARIEL, v TEE = B{ERIC
HRETOTHWERTT,

@Diamond grains are fixed by the electroplating process.

@ Compared with the infiltrated method, finer diamond grains
are used, resulting in high distribution density, good surface
roughness, and extended tool life.

@Due to the manufacturing process containing no high-temperature
treatment, the dresser is extremely low in thermal strain and
surtable for fine complicated shapes and highly accurate shapes

@ The end shape of diamond is sharpened to keep lapping 10 a rrinimum,

il

ometallic Method

@ FoOFEOFARICINIaNIEeEARAL.
FAPEXFEBRAYTIEICIVERLET,

QLB RETERDAGRSELTVET,

@/\ny hEE HIFFETT,

®The electroplating process is applied to fix diamond to a
core steel which is pre-machined into required shape

@Felatively low in price and excellert in sharpness of grinding wheel

@suited for small lot production, prototype production, ete,
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@Like in the infiltrated method, coarse diamond grains are used.

@Diarnond s set by hand, o the distribution density can be adjusted,

@ Compared with the infitrated method, point of diamond
can be kept sharper during finishing process because of its

smaller amount of lapping. This makes excellent cutting
ability of grinding wheel after its being dressed.

A& b EAT
Metal Bond Method

@A TR FRA—NORE T EEFRALTEIES,
AU ELy B EEEFICLFLy Y TY,

QS VYEVFEDEREATIEET AL
T RET Y. —AYIC I 3mmIEEmm A % W T T,
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@The manufacturing process for metal bonded wheels is
adopted. The dresser is a rotary type impregnated dresser.
®@Can specify the effective thickness of a diamond layer,

which is commenly 3 mm or 5 mm thick.
@'Widely used for truing of vitrified bonded CBN wheels.
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Comparison of Performance by Manufacturing Method and Type Problems and Troubleshooting

({O:EhTVWS O RIF A8 2R T.)

(O: Excellent. O:Good, £ ! Fair) IHZR Problem ‘ [RE cause BB KU Measures to take
= il el BB | Lo | BUE |1=vrL DAL BREBOUEAE EEEOREEENET 5.
. — Hems 1o evaluate unm acclrdey ﬁﬁ*ﬂa‘ U'JJI"L[HE %DD @ ﬁ :|1|\ Poor surface roughness Insufficient rigidity of drive unit 1 Measure bearing rigidity of drive unit.
BERESAT e —RgHs A | B srels) Surface roughness | Sharpness of Life Re-lzpping times | Initial cost 1 b — —
Manufacturing method and type | General shape | Complicated shape | ‘Waviness grinding wheel Rping o ) o O—ZURLyS OESHEEZAET 2.
'}‘%ﬁﬁit(HS g‘f‘j} Ny oy Measure rotation accuracy of rotary dresser
Infiltr: 1S ty] @ % e P ' — —_——— -
Infiltrated method - HS type © Al © © O ! 4 2 AV EVROER 3 O—%URLbvH DY+ EVRFEEBERET D,
SC %147 o e o) 0~0 e O 0~1 ®) Worn diamonds Measure diamond protrusion amount of rotary dresser.
SC type I :
: RLATIRZ A LTE |, | FLAT O A LER{T D,
%ﬁ?ﬁ }l:.ISSL 94’7 | ®) G @ @.\,O @ O 3~4 Py Insufficient dressing-out time 4 Lengthen dressing-out time.
plated 1S type ! . - o~ ey —
method DD 5+ > 4 | Z—FYREOEN g T—TURETRT D,
DD type © O © O0~0 o O 01 @] Contaminated coolant Change coolant.
~JRET - GHGET DL I—SUNBROTRE I—S/MROBE/ XIVDFHEHE. (UEZE~D,
%ﬁﬁt—x@tﬁc ﬁl'f?f/’t‘mﬁjﬁo © O @) @“'C O A 0 O Generation of burning 1 Insufficient coolant velume 1 Check coolant amount and nozzle direction and position.
method With diamond forming | i1
RLARHTES ,| IABEEEECTD.
Unsuited dressing conditions Increase infeed rate.
== ey o
BHFHRDSCHA TEDD A TDEEELE : ) FUA7ZONS 1 LERLT .
Comparison of performance between reverse plated SC type and DD type | ! i MR e e = ol o S
| 4 FUABZERELTD.
- Increase dressing amount.
TZh%{# Test conditions P v s —_—
FTARS , _ i EELEOES EEORAEERSH TS,
fEERL YT EHHASC217 #25/30 | FLATF Ik 1sec || Unsuited grinding wheel specifications i S sc&elr:lgrinding wheel.
Dresser used Reverse plated SC type: #25/30 : %ga%gj‘jliaﬁﬁﬁ BT L EEG){EHEEIC'd%o - o
Bk DD 217 #£25/30 717 v i Grinding '”T-G"?; rate 2 Select grinding wheel with coarser structure.
Reverse plated DD type: #25/30 : ZIXN—T Tk 1sec Ry = -
0 Port i Spark-oct | O—SURLyIEROTES Y4 PEY/RORIEBER~D.
Ezgg;{ﬁ"ﬁ%g 1.2mm/min I A9 RLZR /T TR | Unsuited rotary dresser specifications 1| chedtediamand protrusion amount.
ing i | i et IR ee 5 = sty e e B WL, IS e TR
Al i, S A= s i * , | FAPESRONTEREIE T D, (BRE AUAILBEAND)
! Make diamond distribution coarser (remove diamonds:cut slits)
FL R IEAUINIRLEE REMESHER PEUORE ) | EREEOMERNEAETS,
_— DI’ESSiﬂg per—forfnance o Sharpnesg of grinding wheel }‘:‘ﬁ Surface r‘oughness Generation of chattering Vibration Me_asure bearing rigidity of drive unit. *
= 100 index " 100 100 , | EDEEOEDEMOBLEAET 5.
100 E 7 150 E 3 100 E 3 | Measure r'.lgtdlt)f of feed mechanism of drive unit. - -
L 120 [ ° L8 5 EEEENEO—SURLy Y QR EE~S.
K 70 = 1 00 @ Check wheel speed and rotary dres?er speed.
L £ B Bl} £ 100 g £ .| BE#EO—FURLy Y ORGHEEER~S.
x ;, 50 EA E #ﬁé B 50 Check rotating accuracy of wheel sp]ndl_e and rotary dresser.
i | & iR . O—5URLy Y OBEBAD%(EEES.
7‘] o [ g 50 3 | Increase drive-power of rowary dresser.
5 BREONSYAERND.
Check wheel balance.
0 ! 0 0 z 5 i : < vS-
RLRHD |ERE 1| BREFLYTOTVINSYA NSUAEERD,
SCH17 DD #2147 SC#17 DD 247 SC&17 DD 217 EhikEN Conmﬁous sound Unbalance of grinding wheel and rotary dresser | Chzk ba]anr.?
SC type DD type SC type DD type SC type DD type Excessive noise el ORI e e SiEime— e
Tl R 2| KLyY YO ERDEX e
S Excessively high dressing resistance e —
RS HS 51 7 EBFAHTHS 51 TR , mnsmsacrs,
Comparison of performance between infiltrated method and reverse-plated HS type — AL e ==
s 3 HEEREOEIETE ;| BIEEREAND.
5__11\%14: . Intermittent sound Insufficient rigidity of drive unit Check rigidity.
[ i o o D T BN S ’ : AR REEEELT Do
ERFL Y #i#E A= £25/30 (50 1B /em?) [ FL-Z Tk 2sec | 4 | FLy o JEFODEX R St s d vate:
Dresser used Infiltrated method: #25/30 (50 pes/cm?) ! Dressngout ‘ | Excessively high dressing resistance — _
BH SR HS #17£25/30 (50 1@ /em?) RT3 i B 1.8mm/min ; 2 THEEERLT D,
Reverse-plated HS type: #25/30 (50 pesfem?) G_&r;n\d\in%;rie"i?;“a‘te 2 Increase relative speed.
Fr Tty _ Sparkcodt G RRER 5—S5UNBRDEKFE | I—SURORE/ XD, IEEEND.
giirgj ?fe%di%g lemva glyl/g e ,- J : -’.)‘jji'lﬂ.” | Abnormal wear Insufficient coolant supply | Check coolant amount and nozzle direction and position.
Ing i ! own dressing/ Up grinding 1 ! = —
) — - T , EBSCEKENTVBNEND,
w 1 i Check whether coolant is being correctly supplied to dressing point.
R AR IEAEDNUREEE REMAS = ==
- — RLASREFBES |75 i OB,
Dressing performance ﬁSharpmess of grinding wheel Surface roughness Unsuited dressing c?nditicns 1 g&? Eﬁ?iﬁﬁ -Etif eﬁ;ﬁwﬁigh_
it il £ 2 , -
ind ind d A BOBATEWLWDEND.
;Qec;( 1 00 E 3 ;055 1 00 k] I‘r]] {]35 1 00 1 00 2 = Check whether infeed amount is excessively large.
3 o t+} - —
Ry & 87 8 8 EAHEOFES |y | EHOERERE~S, (WA GC)
|': 68 o . 3 Unsuited grinding wheel specifications Check wheel grain qpe.M&?C) o
Lz i e 3 , REEREER~D.
A = 50 HU £ 50 ] 2 50 L Check hardness and structure of grinding wheel,
&1 B e RS || FLoY EREE. ZDREOREENEY S,
j] a mé —5 E | Vibration generated Measure rigidity of truer drive unit and feed mechanism,
| 4 | EEHOREEAET S,
Measure rigidity of wheel spindle.
0 0 0 [ — e -
g AR BHAR miEhRk  BMAR mREHR  BHAR |3 | RETRI AEASS

Infiltrated method ~ Reverse - plated Infiltrated method  Reverse - plated Infiltrated method ~ Reverse - plated !

Check wheel balance.
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Dressing Conditions (for reference)

mE T urAIhE hS/\—2752 IS5V, A= VHR
{fares - ._,___f__i_ o Traverse method Plunge method Through-in method
O—#~URLw Y OER7amE PuTHuEERIEI O Avh A7yt AT
Cutting direction of Rotary dresser ) Up cut or down cut " Dawn cut Down cut
Bl 500~1000min"! 800~ 1000min™ 300~ 1000min"]
Speed o rotar_y d_re'sser
RUATAG / S 0.01mm/ &M@ ; 0.005mm/
Infeed amount/cydle Q.01 mmicycle 0.8mm/min 0.05 mm.fcyd?@
LR EES 138 5 &FE
No. of dressing cycles | to-and-fro travel o 5 to-and-fro tra.v.e_:.ts
RUZ7NE# 1 1318 "
No. of dressing-out times | to-and-fro travel 3~bsec 3 to-and%ogiraveis
HRLUZEB - ’
Total dressing amount.__ Q.DEmm 0.02mm 0.05mm
RUZSERE (S \—27518) . = .
Dressing speed in traverse direction 500mm/min =g 1000mm/min
O—%URLy Y OIRGEIEE SHlERE
Control Items and Measuring Devices for Rotary Dresser
AEXR AIEEE AE RS
Measuring object B ltems to measure Measuring instruments
REMEE R &8 A==
Surface roughness R part Form Talysurf
Shb ISR - imEED REAETAERS
_ Waviness _.C)v’!lﬁdrl(ﬂ part { end face part Surface roughness tester
SRR R TA—L5UY—7 kAR
ﬂﬂﬁfﬂ“i pa_ ______ N orm lalysurf, form measuring instrument
Form Fq%int[‘ ¥ fﬂ-". — .
e - FARRIE RS B RIESR
ﬁF‘EIE Form measuring instrument, roundness tester

O—#URLrats

Rotary dresser

sE0—-5sURLyvY

Diamond Rotary Dressers

I\ 5} \"— Zﬁg Travers type

F: E/ ZEit Dressing method

b o N—=2 7 (BeE 7T =)

AR ZN—2F (A )
Multi-purpose traverse type
(Infiltrated method)

b DI (FEiEA )

Traverse type (Infiltrated method) | Traverse type (Infiltrated method)

TR (A R)

Cup type (Infiltrated method)

| RS/\—2 (DD 417)

Traverse type (DD type)

A= HILF (B =)

Conical type (Infittrated method)

I\ 3} \“—zﬁft Traverse method

T 7L— hoERICbE FLAT 3,
L Ea0 Fi e S L S

To have the template’s contour transferred onto the

wheel face.
Wear resistant and standard types are avaiable.

FSIS—-RAFO—42U FLwt

Traverse type rotary truer

i

-

Ay 7RO—82U Flyit
Cup type rotary truer

A5X

-

JZ-AHNEO—42 Y Lyt

Conical type rotary truer

75 y yﬂ; Pl Unge type

Pr¥a7—fFEIA (s AR

For angular grinding
(Infiltrated method)

HAARL—ILR(SCH 1)

For guide rail (SC type)

Roundness

SY/E

ﬁﬂ Perimeter 9’{1—,”.’&_:-;
Run out IR Dial gauge
End face
TR =S
Bore diameter Cylinder gauge
A VEV/REHE A plir—:2
Diamond protrusion amount Dial gauge

O—5URLyY- 54 VEV/RYIL7 OFREIERE

Rotary Dresser Drive Unit , Diamond truer

NEERRAYIV—A O &E
Compact Multi-purpose truing device CW-MA-I}Z

A EREZRELTCLVEVCARAME®IC.O—5)
RLvT-FA VP EZRYIV TP ORERBEH{REBET D&
T.ERE SERERL Y T —A T h AT RE

[CIEIET,

The accuracy and efficiency of dressing and truing can be improved
by installing a rotary dresser drive unit and diamond truer to a

Y LAWEIA(HS 717)
For centerless grinding (HS type)

multi-purpose grinder which is not equipped with a wheel truer,

CVJR(DD#-7)
For CV joint (DD type)

I
I
I
|
I
|
|
|
|
|
|
I
|
|
|
|
|
|

| R=JLRZAB(DD A7)

v 7RSCH1T)
Fortap (SC type)

For ball screw (DD type)

r: I./ZEEt Dressing method
75 I Plunge type

MIfEFLEADBEOD—2U FLyTE
T2V RHTERICEET 5,

A rotary truer whose contour is identical to that of the
workpiece to be machined.This truer's contour is
transferred onto the grinding wheel face by plunge

£

&8

FSoIRO—R1 KLyt |
Plunge type rotary truer |

7-,”}""’( :/jj_it Through-in method ‘
Rt
AW
1
PIEEREIER (7 ) > TE)

Internal grinder (bearing, etc)

TERRH &
Surface Grinder

YA VPEVRYILT

Metal Bonded Wheel For Truing

h2IN—2F HEREIA

Traverse type for cylindrical grinding

T
|
|
I
I
I
|
I
[
I
I
I
I
I
I
[
|

hZIR—2FE 252 H

Traverse type for crank pin

f — =
| IOV AUv hER
| Plunge type for slit grinding

TSI RER

Plunge type for gear

T
1
I
|
|
|
|
I
I
I
I
I
I
|
I
|
|
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Rotary Dresser Design Standard

.W’;E&flla Qutside Diameter and Width

3mmbkl_E (min) W 0.2mmk{ E(min)
7 (# 2] (boss)

ZE L KRG | |2

Reference for run amm: ]-

spindle

¢D

|
@512 oo, oD BE Nomaly p 70~100(max.p250)
@1E vwicih W--W=200 mm (W=¢+2~3mm)

.ﬁ&*ﬁﬁ Bore Accurary
od o002
(mﬁmmﬁé%ﬂ@u --------- a)

Tolerance for clearance with spindle

.Tﬁfﬁ% Dimensional Tolerance

A—4U) FLyHORAZEREETENOFEAED 1/2~3/4

Tolerance of rotary dressers is usually /2 to 3/4 of tolerance
of workpieces.

Ed ﬁ;ﬁé*ﬁg Form and Accuracy

E?&% Diametral difference
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O EHEERFR Other Limits in Manufacturing
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Any special design is made on request

- [+ 1.5mm

n e %0
Bwen () =P 1om o = 30° %S RO1m

£ 7 60° 5% RO.2 mm

R Nose radius —2»— 0.5R

———1.0R

R R

a a
83

L +0.005
R +0.005
|D:-D2| =0.005
™% 1) Waviness 120°LAF 2um
120°~180°4um

P >+0.005

7 2 1) Waviness 2um a +10°

SEFNGA O IRRE

Form errar from nominal line

H +0.005 L 20.001
L 0003 ! R +0.02

O—~2VURLyBEERRLUY D DEFEELLER

Comparison of wear amount between rotary deresser and single

point deresser.
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Wear amount of diamond rotary dresser
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Influence of surface speed ratio (Vr/Vs) of rotary deresser and grinding wheel on surface roughness of grinding wheel
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Surface speed ratio (Vr/Vs)

(T A RS Test conditions

MHEIRES ¢ EKBOL7ke
Grinding wheel: EK&0L7ke
O—%U—RLyH | #20/25
Rotary dresser: #20/25

R EE Vs=29[m/s]
‘Wheel surface speed:Vs=29 [m/s]

£ E 7.5ct/em®

Concentration: 7.5 ctiem?®

RLATF O NRICERDE T # | Na=0
Revolution of grinding wheel during dressing-out: Na=0
IR 1 EEELDon—4U R Ly ihAdRE
Infeed rate of rotary dresser per revolution of grinding wheel

Ar =0.18[pm] :O—C

Ar=036[pm] :0—@

Ar =054[pm] ;A—A

Ar=0.72[pm] ;0—0

RUZAZ ORI E> B (Na) MEGOREHE S (CRIFTRE

Influence of grinding wheel revolutions during dressing-out (Na) on surface roughness of grinding wheel
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Revolution of grinding wheel during dressing-out (Na)

(7H';( =~ %f'-‘ﬁ) Test conditions

WEIRER EK80L7ke
Grinding wheel: EK80L7ke
A—FU—RLwvt #20/25
Rotary dresser: #20/25

BHL

Reverse plated method

BT AR Vs=29[m/s]
Wheel surface speed:Vs=2% [m/s]
BE 1 BEX000—5YRLy FHAREE
Infeed rate of rotary dresser per revolution of grinding wheel
Ar =0.72[pm]¥ I RLA | Xx—X
Ar=0.72 [tm] Down dressing
Ar =0.18[pm]#¥ 2 RLA 1 O—0O
Ar=0.18 [4m] Down dressing
Ar =0.72[pm] 7y 7 RLA ; Xx—X
Ar=072 [Um] Up dressing
Ar =0.18um]7Zv7RLA ; O—CO
Ar=0,18 [Um] Up dressing




