\STORIES COMI/“M\
\ By A N TT )
6LASSIWORLD /' T




Title: Glass Stories Comics
Created by CeRTEV and 1ICG-TC23

Copyright Page:
Glass Stories Comics

n.1, 2019
Editorial Board

Authors

Script:

Adriana Yumi Iwata (DQ- UFSCar) - adrianaiwata@gmail.com
Karina Omuro Lupetti (DQ- UFSCar) - karinalupetti@yahoo.com.br
[llustrations:

Adriana Yumi Iwata (DQ- UFSCar)

Scientific Consultants:
Ana Candida Martins Rodrigues (DEMa- UFSCar) - acmr@ufscar.br
Marcelo Nalin (IQ- UNESP) - mnalin(@jiq.unesp.br

Translation: Beatrice Allain
Quarterly Publication

Editor/ Corporate Author:

CERTEYV - Center for Research, Technology and
Education in Vitreous Material

UFSCar/DEMa

Rod. Washington Luis, km 235 - Sao Carlos — SP
CEP:13565-905

ISSN: 2359-6791



EVITORIAL

HI, HOW ARE YOU?

THIS IS THE FIRST IN A COMICS SERIES ABOUT
'GLASS STORIES"! IN OTHER WORDS, THESE COMICS
ARE GOING TO DlIsCUSS THIS VERY INTERESTING MA-

TERIAL, WHICH ONE SEES IN LOTS OF EVERYDAY
STUFF! WANT AN EXAMPLE? LOOK AT YOUR FRIEND'S
EYEGLASSES, OR THE WINDSHIELD OF YOUR FATHER'S

CAR. SEE?

IN THIS FIRST I1SSUE, WE'RE GOING TO MEET A BOY
CALLED VINNIE AND HIS FRIEND LOUISE, WHO ARE
HAVING TROUBLE WRITING A SCHOOL ASSIGNMENT.

VINNIE'S BROTHER, MATTHEW, IS A GLASS SCIENCE
RESEARCHER WHO WORKS AT CERTEV (CENTER FOR
RESEARCH, TECHNOLOGY AND EDUCATION IN'VITREOUS
MATERIALS). TO HELP THE KIDS WITH THEIR SCHOOL
ASSIGNMENT, HE DECIDES TO EXPLAIN, IN A FUN WAY,
WHAT GLASS 1S, HOW IT WAS DISCOVERED, THE
TYPES OF GLASS AND THEIR APPLICATIONS - IN.DAILY
LIFE.

WILL THE KIDS MANAGE TO COMPLETE THEIR SCHOOL
ASSIGNMENT? DO YOU WANT TO FIND OUT?
THEN READ ON!



HEY, VINNIE ...
SHOULDN'T WE
GET BACK
TO WORK?

/o)
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THE TEACHER TOLD
Us TO DO RESEARCH
ON SOME SORT OF
IMPORTANT MATERIAL
THAT'S FOLIND
IN EVERYDAY ITEMS,
BUT | CAN'T THINK
OF ANYTHING...

CALM DOWN,
I'M FINISHING
THIS PHASE!
THERE!!
| GOT IT!!

GOSH, I'M SO
HUNGRY! LET'S
GRAB SOMETHING

YOU'RE A
REALLY
HOPELESS

GREAT,
THERE'S
EVEN SOME
JUICE!!
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VINNIE!
upz?

A DISASTER!
ANGRY WITH
ME...A WEEK

LET'S CLEAN UP
THIS MESS RIGHT
AWAY, BEFORE YOUR

PARENTS OR
BROTHER ARRIVE!

HI GUYs!!
I'M HOME!




OH, IT'S
REALLY
NOTHING,
BRO!!JUsST
GlLAss JUG
THAT FELL
AND BROKE!

OH, ARE YOU
STILL DOING THAT UH...YES.
ASSIGNMENT? BUT WE'RE
ABOUT ouT OF
MATERIALS? IDEAS.

WHY DON'T
YOU WRITE
ABOUT
GLASS?

HOW AM | GOING

TO CLEAN UP
j /" THIS STUFF
/ SCATTERED ALL
/| OVER THE
' FLOOR?
U:, 4. |}
s V/
/)
& ek X
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OH, SO
THAT'S HOW
YOU SEE
GLASS?

./ WELL, LET

ME TELL You
SOMETHING.
GLASS IS
ACTUALLY
QUITE COMPLEX.

THERE!
PIDN'T | JUsT
SAY s07!




| DON'T GET IT... BECAUSE IT'S HARD
DON'T YOU DO TO LNDERSTAND YOU'VE
RESEARCH ON WHAT IT 1S, BUT ALREADY g
GLASS AT THE THAT'S WHAT'S LEARNED {fgwggliisp
UNIVERSITY, 50 COoOL ABOUT THE
MATTHEW? WHY DO ABOUT GLASS. THREE KINDS GASES!
you THINK IT'S N /

COMPLEX?

SO LET ME

ASK YOLI.. OK, VINNIE GOT PART
WHAT 16 THE OF THE ANSWER RIGHT, SEE THIS
PHYSICAL STATE IT 1S A SOLID BUT JAR?
OF GLASS? THERE'S SOMETHING g

MORE IN IT...

WELL,
THAT'S EASY!
IT'S6 A SOLID!

/ | 4
i CAN YOU SEE NOW LOOK AT
WHAT'S ITS THAT IT HAS A THIS COTTON
SHAPE? pg”s 1 DEFINITE SHAPE? CANDY.
ORDERED, DOES IT
HAVE?

RIGHT?

AS YOU CAN SEE,
ALL ITS SIDES ARE
IDENTICAL, WHICH
IS CALLED A
CRYSTALLINE, AN
ORDERED SHAPE.

Vi



| DON'T

KNOW, IT ONE CAN'T
LOOKS KIND REALLY
OF SHAPE- TELL: .=

LESS...

YES, THAT'S RIGHT,
Luisa! 1ms
IMPOSSIBLE TO
TELL THE SHAPE

OF COTTON,

SO WE CALL IT
AMORPHOUS,
WITHOUT A CLEARLY

DEFINED SHAPE.
THE SAME GOES
FOR THE GLASS

STRUCTURE.

S0, IN SHORT,
GLASS 1S AN
AMORPHOUS
SOLID!

NOW DO YOU SEE

WHY | SAID THAT

GLASS 1S RATHER
COMPLEX?

| THINK
| GET IT A
LITTLE NOW...

SURE! IT WAS
PEDRO ALVARES
CABRAL, RIGHT?
OUR TEACHER

SAID SO
IN CLASS!!

DO YOU KNOW
WHO DISCOVERED
GLASS?

VINNIE, HE
DISCOVERED
BRAZIL!!
NOT &LASS!

| 4

<3
V' actuaLLy, THE

HEY, NO FIGHTING, FACT 1S THAT
You TWO! (I'M GLASS WASN'T
ALSO NOT SURE DISCOVERED BY

THAT CABRAL ), ONE PARTICULAR

DISCOVERED PERSON.

BRAZIL.D




GLASS HAS BEEN
USED SINCE
PREHISTORIC

TIMES TO MAKE
WEAPONS!

W e~
PREHISTORIC AGE
= 1,2 G

WHAT HUMANS
USED IN THIS CASE
WAS NATURAL
GLASS, CALLED
OBSIDIAN.

WHAT A
DIFFICULT
WORD!

THERE ARE
RECORDS CLAIMING
THAT THE PHOENICIANS ~ THE KIND
WERE THE FIRST TO  ONE SEES
\ PRODUCE SYNTHETIC ~ NOWADAYS.
AND THEN

WHERE ARE
WE NOW?

PHOENICIANS

=
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..THE
EGYPTIANS!

V THEY ALSO

DEVELOPED
TECHNIQUES SUCH
AS GLASS-MAKING,

BUT THEY WENT

FURTHER! THEY
MIXED GLASS
WITH CERAMICS!

. |

— EGYPTIANS
' .7 YEAH, AND THEY ALSO
THAT'S ’Z/OO//' LOOK HOW '\ —— DID INTERESTING \/\

BEAUTIFUL! : PRETTY THIS g THINGS, LIKE TO PRODUCE
BLUE GLASS N MIXING COMPOLINDS THAT PRETTY

VASE 15! \\ J\. .CONZANISIESBEE;PER BLUE COLOR!

| A -
¢
\)

BUT 50
FAR I'VE ONLY ) COLORLESS GLASS \/
SEEN TINTED S Bl D APPEARED ONLY LATER BLolies; SOvE
GO ON TO TRANSITION METALS,
GLASS...WHAT THE NEXT 'N ALEXANDR]A, AFTER SLICH AS |RON, HAV'E
ABOUT COLORLESS PLACE! THE GLASSMAKERS
TO BE REMOVED
THAT EXIST PRODUCTION

VET? ACT AS IMPURITIES

ALEXANDRIA
| !




THE GLASS

THE PRESENT DAY,

WHEN THERE Y

gl PRODLUCTION PROCESS ARE MANY
—— BECAME INCREASINGLY DIFFERENT
e SOPHISTICATED KINDS OF

i OVER TIME, UNTIL GLASSES,

f\.
=]

HEY, WHAT
DO YoUu GUYS
THINK YOU'RE
DOING?

HAHAHA
I'M GONNA
BEAT YoU!

HEY, YOU TWO ARE
JUST HOPELESS!
STOP PLAYING
VIDEC GAMES AND
LISTEN UP!

THE ARMORED
SUPERHERO?
WHO IS THAT?




HE WEARS A GLASS
SUIT THAT PROTECTS
HIM, AND WHEN HE
GETS HIT BY BULLETS,
HIS SUIT GETS A
SPIDER WEB DESIGN,

BUT HE'S P’ROTECTEEZ’/.

HMM, JUST LIKE
LAMINATED
GLASS...

LIKE WHAT?

LIKE
LAMINATED
GLASS. IT'S
A KIND OF

SAFETY
GLASS.

EVEN IF IT BREAKS, ITS PIECES
STICK TOGETHER BECALISE
OF THE LAYER OF POLYVINYL
BUTYRAL, CALLED PVB,
WHICH 1S A TYPE OF RESIN.

THAT'S WHY ITS SHARDS
DON'T SCATTER!

AND THERE ARE OTHER
TYPES OF GLASS, TOO!

FOR INSTANCE,
MIRROR GLASS.

OH, | THOUGHT
THEY WERE
MIRRORS...50
THAT'S GLASS?

YES IT IS. THOSE
WINDOW PANES ARE
COVERED WITH A
REFLECTIVE
METALLIC
COATING.

LOOK REALLY
NICE IN THE
BUILDINGS!




OH, AND LOOK

AT THIS DOOR, TEMPERED?
WHICH IS MADE ISITIN A
OF TEMPERED BAD MOOD?

OF COURSE NOT!
"TEMPERED"
HAS NOTHING
TO DO WITH
MOODs!

v/

IT MEANS THAT
THIS TYPE OF GLASS
UNDERWENT A
HEAT TREATMENT
CALLED TEMPERING,
AND THAT'S
WHY IT'S CALLED
TEMPERED
GlAass.

I

THAT &LASS
LOOKS NORMAL

IT MAY LOOK
NORMAL BUT
IT ISN'T -
ITS MUCH
STRONGER.

TO ME...

TEMPERED
GLASS

BREAKS, SHARDS

IT BREAKS UP INTO
SMALL FRAGMENTS,
SO THERE'S LESS

RISK OF SOMEONE

GETTING HURT.

BY THE WAY,
DO YOU GUYS
REALIZE WE'RE
TALKING ABOUT

STRONGER TYPES

OF GLASS?

SUCH AS
GLASS-CERAMICS,
FOR EXAMPLE?




™
T~

o IT'S CALLED \
g GLASS-CERAMICS THESE COMPOUNDS ==
- BECAUSE IT'S MAKE GLASS-CERAMICS AND WHERE
=5 A MIXTURE OF MORE BREAK RESISTANT CAN WE SEE T
GLASS WITH AND INCREASE TS THESE GLASS- e
COMPOUNDS SUCH ABILITY TO WITHSTAND CERAMICS? ]

AS TITANIUM OXIDE, HIGH TEMPERA-

PHOSPHORLIS

e V4
WOW, | THINK MOM
RIGUT YES! SOME MORE THAT'S WOULD LIKE
HERE. A STOVE? MODERN STOVES THIS STOVE,
ALREADY USE IT LOOKS EASY
THIS TYPE OF TO CLEAN!
MATERIAL.

“OPTICAL"?

MATTHEW, AH, THAT'S DOES IT HAVE
WHAT ARE OPTICAL ANYTHING TO
THESE THIN FIBER. DO WITH

STRANDS? EYEGLASSES?




NO, AN OPTICAL FIBER IS
A STRAND OF A COMPLETELY
COLORLESS MATERIAL CALLED
"SILICA" THROUGH WHICH
LIGHT CAN BE TRANSMITTED.

OPTICAL FIBERS ARE
USED TO TRANSMIT
DATA THROUGH
THE TELEPHONE
NETWORK AND
ON CABLE TV. /L

S

SHELL

= CORE
" CONFINES
LIGHT

POLYMER

THIS FIBER IS COMPOSED
OF TWO GLASS LAYERS
(CORE AND SHELL) AND

AN INNER LAYER OF POLYMER.

===
‘4

THEY'RE ALSO
USED AS A KIND
OF SENSOR IN
MEDICAL
SURGERIES.

OH, DARN IT,

WOW, AND TO
MY GLASSES
THINK THAT KEEP GETTING
SLUCH A THIN
STRAND CAN

HEY, WAIT
A MINUTE!

WHAT MATERIAL
ARE YOUR
GLASSES MADE
OF, LOUISE?

| THOUGHT GLASS
WAS NORMALLY USED

IN WINDOWS AND
DECORATIVE VASES,
BUT I'D FORGOTTEN
ABOUT MY
GLASSES!

AND THESE

LENSES ARE

MADE OF
REAL

YES, S0 AS
YOU CAN SEE,
GLASS IS
EVERYWHERE!




GLASS 1S USED
NOT ONLY IN
WINDOWS AND

VASES

BUT ALSO IN

PRESENT IN
OUR LIVES.

EYEGLASSES, CPS,
OPTICAL FIBERS AND
FIBER OPTIC PRODLICTS,
LENSES, AND CELL _—
PHONE AND TV SCREENS... |
GLASS 1S INCREASINGLY

WOW, THIS
GLASS STUFF
IS ACTUALLY
QUITE COOL,

BRO!

THAT'S WHY |
LIKE TO sTUDY GLASS,
SO | CAN LINDERSTAND
BETTER WHY IT'S SO

COMPLEX.

AD UNDERSTANDING
ABOUT GLASS ENABLES
ME TO DO RESEARCH
WHERE | WORK TO
FIND ALTERNATIVES
THAT IMPROVE
OUR DAILY LIVES!

P

LOUISE! LET'S DO
OUR ASSIGNMENT

ON GLASS?

| WAS GOING
TO DO THAT
EVEN IF YOU
DIDN'T WANT

OK THEN!
LET'S
BEGIN!!




\ I | 1
S0, FIRST RIGHT! AND THEN
ALB%T-L'.I?F w:{-:'r \ WE'LL GIVE SOME
E PLES!WE COULD
GLASS 15... ik acr

TALK ABOUT GLASS-
) CERAMICS AND
FIBER OPTICS...

HEY! WAIT A
MINUTE, YOU

T/

- GORRY!!

WE FORGOT
ABOUT THAT! -
e

WHAT ABOUT
THIS MESS




| HAVEN'T
CHANGED MY
MIND ABOUT
THIS, BRO...

DON'T FORGET

TO SEPARATE
7 LOOK AT THIS THE GLASS

ABOUT GLASS!! MESS! SO MANY FOR RECYCLING
GLASS 1S REALLY PIECES... LATER, OK?

COMPLEX!
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