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WHY DON'T
YOU PLAY SILICON
WHILE I CATCH
MY BREATH?

HAHA! T'M A
LITTLE TIRED NOW.
THIS THING WEIGHS

EIGHT KILOS.
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SILICON,

¥

TO BE RBLE TO
EXTRAPOLATE.

COMPLETELY
UNFAIR,




W-WAIT,
WHAT? YOu

SILICON,
WHAT KIND OF
A WEIRD TRICK
SERVE WAS
THAT?/




{| -.THEN PRETENDED TO |
| SERVE WHEN IT WRS |8

BRSED ON MY
OBSERVATIONS,
I SIMPLY GEN-

ERATED 131,072
DISTINCT SERVE
CONFIGURATIONS

AND CHOSE

THE ONE WITH
THE GRERTEST
PROBRBILITY




FIINE,
ALUMINILIM.
I'LL LET YOU
TRY THE ARM
THIS TIME.

wow!

you
8uILT
THIS?

ME AND
SILICON! T WIRED N
IT UP AND SHE 1L REALLY |
PROGRAMMED IT  POES INCREASE |
TO SENSE YOUR YOURARM
MOVEMENTS, /N STRENGTH!

...THAT IS, IF YOU CAN LIFT
IT IN THE FIRST PLACE.




AH WELL, X
AT LEAST
HIS IS 6000 OH YEAH!
PRACTICE... YOU HAVE A
- TENNIS SET IN
TWO WEEKS,
RIGHT?

..NO, YOU'RE
RIGHT. I'VE

NEVER HAD MUCH
STRENGTH OR
ENDURANCE...

WORRY NOT.
WITH YOUR SU-
PERIOR SPEED
AND RGILITY T
WOULP GIVE ¥OU
R GRERTER THAN
95% CHANCE
OF WINNING
ANY GIVEN-

AGAINST
TITANILIM. wWOUR
2| cHANCE OF
WINNING
15 ZERD
PERCENT.




YEAH, T
FIGURED...

@@

NOPE
= D
ULTIMATE TENSILE ~ FATIGUE DENSITY

STRENGTH (MF&)  STRENETH glem>

..8ut
ELA, THAT'S TITANILM MIGHT 8E YOU'RE
NOT TRUE. YOU  THE BEST IN TERMS  DEFINITELY
WON THE FIRST  OF STRENETH AND  FASTER
SET, RIGHT? ENDURANCE... THAN HER.

BESIDES, STRENETH
DOESN'T MATTER IF YOU'RE
CLEVER ENOUGH. WHAT WAS
THE SAYING?

"DOS MOI PA STO,
KAl TAN AN KINASO.”
“GIVE ME [A LEVER AND]

A PLACE TO STAND, AND I
SHALL MOVE THE EARTH.”

SOMETIMES ,
YOU JUST NEED 'FAI"iHATvﬁfE
TO FIND THE SECOND
RIGHT LEVER... BELL?

I'M
LATE FOR
ROBOTICS!

M
LATE FOR
CHEM! SEE
you!










ONLOCK
THE VOOR?

WANNA KNOW AHAT
W, HAPPENT TO LIGHTWEIGHTS
YOU'RE LIKE YOU WHO CRO77

HEAK. FAPIOACTIVE TERRITORY?




OH THANK YOU,
THANK Y—

V' poLonwam! =
UraNwm! rAzwa!
YoU CAN 60
NUCLEAR ON THi7
WEAKLING.
b




MAEGNESIUM,
€OuLD YOu JusT
TELL ME HOW TO

GET STRONG?

I HAVE A TENNIS

/[ SETIN TWO WEEKS

AND I'M TIRED OF
BEING THE WEAKEST
METAL IN THE
SscHOOL!

50 LEMME
GET THIS
STRAIGHT,

ALUMINILIM.

You 60T
BEAT UP 8Y
THE RADIO-

ACTIVES

BECAUSE YOU

COLLON'T

.\ PUSH OPEN |-

MAENESIUM: BOTH STRONGER
AND LIGHTER THAN ALUMINILIMA

ULTIMATE TENSILE DENSITY
STRENGTH (MPs)  (g/em™




OH RIIIGHT,

YOU'RE GONNA 8E

UP AGAINST “THE
TITAN...

YOU'RE
NOT THE

WEAKEST,
THOUGH!
AREN'T YOU
STRONGER
THAN...UHH...
TIN?

oW *8ouT
PLATINUM? N,

350
310 COppER>

@@MW
Sn Pt cu HAS TO gg.

NO-
200 1‘?5 210
v @ r7o PQETE:EELS
OEFINITELY
NOT 1RO
ULTIMATE TENSILE STeoNeee
STRENETH P> aNEon

AcTia
H H H 100 50 LY.,
1 Ag Fe Au EOLO! He

NOT EVEN:

ULTIMATE TENSILE
STRENETH MF)

YOU'RE
STRONGER
THAN LEAD/

=
WELL THAT'S N
ENCOURAGING.




2SI6HZ

MAE, ARE
YOU &ONNA
HELP ME OR
NOT?

oKkaY,
OKAY, I'M
SORRY,
AL,

8ur

SERIOUSLY?
AGAINST

TITANILIM?

METAL'S WON

SHE'S SO
STRONG FOR

WHEN SHE DOES A PUSH-LIP,
EVERY SINELE HER WEIGHT, SHE

SPORTS AWARD
FOR I-DON'T-
EVEN-KNOW-
HOW-MANY
YEARS NOW!

THE EARTH'S ORBIT SHIFTS. WHEN
PRACTICALLY SHE THROWS A PLINCH, YOU CAN HEAR
BREAKS THE A SONIC BOOM. WHEN SHE WRITES WITH
LAWS OF A PENCIL, THE LEAD TURNS TO DIAMOND.
PHYSICS! HER TENNIS SERVES ARE SO FAST, THEY
VIOLATE CAUSALITY. COM

ES WHOSE

ceT ™
11\%‘“’“2,
I3 5up& !
METAL

8UT I'M
ALREADY
FASTER THAN

! you
JUST NEED TO
HELP WITH MY
STRENGTH,
RIGHT?







THIS THING 60

ONLY TEN
METRES PER
SECOND?

ANY FASTER?

SEE?
THAT WASN'T

OKAY THEN,
YOU'RE DONE!







POWDER? ARE
YOu GETTING










2 WEEKS LATER ).




=

THE
SECOND SET'S

TOMORROW. 0O You

THINK I'M 600D
ENOUEH TO BEAT
TITANILM NOW?

HAH! AFTER

DOING NOTHING 8uT
STRENETH TRAINING

1\ FOR THE PAST
TWO WEEKS?

SEE? T
TOLD YOU IT'D
WORK, AL/

ALL THAT
SWEAT WAS
WORTH IT/




A/ WRONG WITH
ALUMINIUM? HE

LOOKS LIKE HE

HASN'T PLAYED
TENNIS IN TWO







N
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WITHOUT =
= WINNINE A =
=== SINGLE—

SECOND
SET,
TITANILM/









THERE'S
STILL THE
THIRD SET!
YOU CAN
WIN THIS!

YOU'RE
A WIRING

E-EASY
FOR YOU
TO SAY! Y-
YOU DON'T
KNOW WHAT
IT'S LIKE TO
BE WEAK/

— YOU'RE
FASTER AND
STRONGER
THAN ME—

—EVERYONE
KNOWS THAT
TITANILM'S
A SUPER-

ATHLETE—




5-50 MUCH

FOR YOUR STUPID
TRAINING,
MAGNESIUM! BEING
STRONGER DION'T
EVEN HELP/




WHAT IF MY FIRST
WIN WAS JUST A FLUKE?
WHAT IF I GET CRUSHED IN
THE FINAL ROLIND? WHAT IF
I 6ET LAUGHED OFF THE
COURT, OR DROP MY
RACKET, OR—

Z

EVEN AFTER
TWO WEEKS
OF TRAINING,
IM STILL
WEAKER THAN
TITANILM.

- WAIT,
WHICH
STAIRWELL
AM I IN?



T CANT
BeLIEVE YOU
HAV THe NERVE
0 FHOW YOUR
FCRAANY LITTLE
FELF AGAN.

Y0U LAY
FPORTF?

AGANZT
AHO, LIGHT-
WEIGHT? A
TeAN OF

I'M IN THE
Hetwmz? FINALS/

LIVE 7CORE7.
TITANIUN 6,
ALUAINIDN—"










YOU OPEN THe
VOOR THi7
Tiflg, OF 70
T Have 10




ALUMINILM!
WHAT

HAPPENED?! /.




FIVE MINUTES OF EXPOSITION LATER |l

B THat's why

| YoOu pecIDED

J TO TRAIN WITH
\ MAGNESILM?

.8UT I STILL
COULON'T BEAT
TITANILUM ANO I STILL
COULON'T FIGHT
BACK AND...

e

TIME WE PLAYED REMEMBER

s
ALUMINILM, % Z,
REMEMBER THAT =
TENNIS? HOW I WON?




Y-YOU WON
BECAUSE OF

YOLIR ROBOT ARM
AND WHY ARE YOU
BRINGING THIS
up NO

I DION'T
WIN BECAUSE

THE ARM
MIGHT HAVE
e Ao
WEIGHED

THE BALL ot KILOS,

FURTHER. N0 THERE'S
A LOT OF
RLNNING
AROLIND IN
TENNIS,

-».4‘

How
couLo 1
sUN WITH | |

IT ON?




I WAS THE
ONLY ONE
RUNNINE.

you
KEPT HITTING
THE BALL TO
OPPOSITE
SIDES OF THE

YOU WERE  \ HOW ELSE WAS
TRYING TO TIRE | I SUPPOSED TO
ME OUT, AND | '\ BEAT A TENNIS
IT WORKED. FINALIST?

I KNOW
YOU'RE
NOT AS
STRONG AS
TITANILUM,

..I'VE SEEN
YOU ON THE
COURTS. YOU'RE
A LOT FASTER
THAN HER.

AND IF YOU
CAN TAKE
ADVANTAGE
OF THAT...




BUT WHAT ABOUT
THE RADIOACTIVES? \[
I CAN'T DEFEND MYSELF ||
AGAINST THEM IF I'M NOT Al 0
STROI

MAGNESILIM
DID MAKE you
YOu A gl PROBABLY
STRONEER,  L|eT SOMETHING
/\ you COULDON'T
TWO WEEKS
A€O0...










TAGE:
b:mJM-’

DARN, I'M
GETTING TIRED.
I 6OTTA FINIS

ZITHTHAN
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GAME, % 3
‘.‘\
i you were
“ AMAZING

OUT THERE.
N

/ 8UT THERE'S
i JUST ONE
THING T WANNA

VeV aVaV VN
WHERE'D YOU *;‘:" &:}.M
LeaeN THAT | Ty
TRICKSY LITTLE 0
SEeVE? ) \
> o

REALLY!
WELL, IF
YOU HAVE

FROM SILICON, YOU MIND
ACTUALLY. TEACHING IT =

y ) ~ 2 TO ME? A‘




HELP?!

Y-YOU'RE
ASKING ME
FOR TENNIS

YOU'RE THE
CHAMPION
NOW, AREN'T
you?

THAT
MAKES YOU
STRONGER

THAN ME/

RIGHT, IT'S
A DEAL.

TRUST ME, I'M
REALLY NOT ANY
STRONGER THAN

YOU ARE.

I 90ust
KNOW HOW
TO FIND
THE RIGHT
LEVER.



o6€z,
HAVEN'T YA
LEARNER YOUR
LEFFON?




s>
WHAT'CHA
CRYING
'BOUT?

8UT BOSS,
THERE'S
SOMETHIN'







TENSILE STRENSTH 1S THE AMOUINT OF PULLING STRESS A
MATERIAL CAN WITHSTAND WITHOUT BREAKING. IT CAN VARY
GREATLY DEPENDING ON THE MATERIAL'S IMPLRITIES AND HOW IT
WAS MANUFACTURED, SO I 60T CONFLICTING RESULTS TRYING
TO FIND EXACT TENSILE STRENGTHS FOR THE PURE ELEMENTS.
HOWEVER, IT WAS PRETTY MUCH UNIVERSALLY AGREED THAT
ALUMINIUM SITS ON THE WEAKER END.

I ENDED UP TAKING THE TENSILE STRENGTHS FROM HOWATSON,
LUND, AND TODD'S ENGINEERING TABLES AND DATA (3RD ED.,
EXCEPT FOR MAGNESIUM'S, WHICH WAS TAKEN FROM THE
MATWEB DATABASE.

MATWESB HAS TENSILE STRENEGTHS FOR SO MANY MATERIALS! T
WAS ABLE TO FIND ALL THE RARE EARTHS ON THERE, AS WELL
AS SOME REACTIVE/RADIOACTIVE ELEMENTS SUCH AS SODIUM
1S MP3> AND PLUTONIUM (HOO MP3), WHICH T REALLY DION'T
EXPECT TO SEE!/ T WAS ALSO ABLE TO FIND DATA FOR
DIFFERENT METAL-MAKING METHODS, SUCH AS ANNEALING AND
COLD-WORKING,

THEN I 60T IP-BANNED FOR MAKING TOO MANY QUERIES.




FATIGLIE STRENETH (ALSO KNOWN AS FATIGUE LIMITY IS THE
AMOLUNT OF STRESS BELOW WHICH A MATERIAL CAN WITHSTAND
AN INFINITE NUMBER OF CYCLES. IF A MATERIAL DOESN'T HAVE A
FATIGUE STRENGTH, THEN ANY AMOLINT OF STRESS, NO MATTER
HOW SMALL, WILL CAUSE IT TO BREAK IF APPLIED TOO MANY
TIMES. [IRON AND TITANIUM HAVE FATIGUE STRENGTHS. ALLUMINILM
DOESN'T.

soRRY OUOE:

BUT EVEN THOUGH ALUMINILUM IS PRETTY WEAK ON ITS OWN, IT
CAN BECOME AS STRONG AS STEEL WHEN ALLOYED WITH OTHER
ELEMENTS! MAEGNESIUM, MANEANESE, ZINC, COPPER, AND
SILICON ARE ALL COMMONLY USED IN ALUMINILM ALLOYS.

B8Y THE WAY, COPPER’'S ROBOT ARM IS REAL! IT'S BASED ON THE
TITAN ARM, DEVELOPED B8Y STUDENTS AT THE LINIVERSITY OF
PENNSYLVANIA,

IT PROBABLY WON'T MAKE YOU STRONGER THAN “THE TITAN”
THOUEGH.



